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TO BE SOLD:— 


AVRO 


MODEL — AVRO 685 YORK C.1. 


FLIGHT 


£23,500 


EACH 
FREIGHTERS 


ROLLS-ROYCE MERLINS TYPE 502 


W. S. SHACKLETON LTD. are instructed to offer 


these well-proven aircraft for delivery anywhere in the World at short notice 


POINTS COMMON TO ALL ARE :— 


% FULLY OVERHAULED — 12 MONTHS 
CERTIFICATE AIRWORTHINESS. 


% ALL ENGINES OVERHAULED BY ROLLS- 
ROYCE — 1,000 HOURS LIFE. 


(the actual cost of this alone, including changing engines, 
is £10,000). 


y% ALL PROPELLERS OVERHAULED BY 
DE HAVILLANDS — 1,200 HOURS LIFE. 


% 14,000 pounds payload with 1,500 miles range. 
% Cruising Speed 185/190 miies per hour. 


% High Density Seat fittings for 50/52 or 46 
Pionair seats. 


% Vast quantities of airframe, engine and 
propeller spares available. 


% Large freight doors—53 feet long freight 
compartments. 


W. S. SHACKLETON LTD. 175, piccapitty, LONDON, W.1 


TEL. : REGENT 2448/9 


A 


CABLES : “SHACKHUD, LONDON” 
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Because magnesium is the lightest of all structural metals, and the easiest to 


machine, all production jobs involving the use of Elektron Magnesium Alloys 


start with assured advantages in time, power, equipment, man hours, floor space 


and tools. The economical ‘machinability’ of these alloys is as important to the 


Production Engineer as their lightness is to the designer—one of the reasons 


why Elektron castings are being used for jet engines, omnibuses and heavy 


commercial vehicles, in textile machinery and in some 250,000 Ferguson 


tractors. Write for a copy of our booklet on ‘‘Machining’’. 


CLIFTON JUNCTION MANCHESTER 


London Office: Bath House 82 Piccadilly W.1 
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yours TO FLY... 


THE R.A.F. 


Britain’s record-breaking twin-jet bomber, the Canberra, is going to 
more and more squadrons of Bomber Command. Eventually, the 
Canberras will be joined by four-jet Valiants, Vuleans and Victors to 
form an all-jet bomber force of impressive striking power. Flying at great 
altitudes, at high subsonic speeds, these new bombers will be the precision 
instruments of air power, the products of great designers demanding 
equally brilliant handling by hand-picked, carefully trained aircrews. 


Shaping your future... 


With the advent of such aircraft, the R.A.F. needs as never before the 

Vv very best of Britain’s youth. If you are soundly educated, fit and can 

There $ re | show a natural aptitude for flying you can help to shape Britain’s future 

in the air—and your own too—by starting your career in the Royal Air 

Force. Flying as an officer in the R.A.F. can lead to rapid promotion 

and the pay is exceptionally good. Why not write for details of per- 

place for you manent or short service commissions in flying duties to Air Ministry, 
(F.R.116), Adastral House, MR.2, Kingsway, London, W.C.2? Ask for the 

illustrated booklet ‘ Aircrews in the R.A.F.’ and give brief particulars of 
your education and qualifications. Alternatively post the coupon below. 


in the 


TO: ROYAL AIR FORCE (F.R.116), VICTORY, HOUSE, LONDON, W.C.2 
Please send details of flying duties as an officer in the R.AF 


R ‘A F © Date of Birth 


( if you ‘re good ) <A ; 7 Applicants from British Isles only. 


If you are 14-17 — and keen — join the Air Training Corps ¥* 
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[> At the Paris Air Show 1953 


T'his model is half-full size—3'-0" high— 
and as authentic in every detail as 


the equipment it represents. It was 


completed in only three weeks; a superb 
example of the model-maker’s skill. 


MARCONI AIRCRAFT 
RADIO INSTALLATION 


“Westway Built” 
for MARCONI’S WIRELESS TELEGRAPH CO. LTD. 


>>> > MBSPWAT 


SRUMEL BABY 188000, Ws 


@ MAKERS OF AIRCRAFT ELECTRICAL COMPONENTS * ACTUATORS ¢ LIMIT SWITCHES * ELECTRIC MOTORS @ 


LLANTHONY ABBEY 

The building was originally constructed by a small 
group of hermits, whose activities soon attracted 
others. Some years later raids by the Welsh drove the 
Canons to Gloucester for temporary shelter; there 
they founded Llanthony the Second, that in time was 
to eclipse the mother house in wealth and numbers. 
Many tributes were paid to Llanthony — possibly the 
warmest by Gerald of Wales, who praised it for 
both its religious observance and hospitality. 


QUALITY AND ENDURANCE are the characteristics of this 
ancient edifice and the same characteristics are found in the 
aircraft components made by Western Manufacturing (Reading) 
Ltd., which have contributed so much towards the recent 
achievements of British Aircraft. 

Our wide range of electrical components and accessories has 
only been made possible by the skill and endurance of our 
technicians and by other methods of 
research, By these means we are also 
able to maintain the quality of our 
products, Our experience is at your 
service, Let us help you witt your 
problems in regard to airc.att electrics. 


Electric Motor 
Type SS 100 Mk. 12 


This Motor has a torque of !2 oz. 
ins. at 6000 r.p.m. reversible 
at @ consumption of 3.5 amps. 
The b.h.p. at 6000 r.p.m. is .07; 
the voltage range from 22 —29v. 
D.C. and the temperature range 
from ~55°C w +90°C. The total 
weight is 1.5 Ibs. 


WESTERN MANUFACTURING (READING) LIMITED 
G3LINIT (ONIGW3Y) ONIYNLIVINNVW 


BERKSHIRE 
Telephone : SONNING 235i 


READING 


yi... 
- 
WESTERN MANUFAC TURING (resins ) LT D 
W.M.R.10 
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VICKERS 
VALIANT 


Powered by Rolls-Royce Avons, the 
Vickers Valiant is the first four-jet 
bomber to be ordered by the R.A.F. 
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MACH SWITCH 


SPECIFICATION This is a pressure-ratio switch operated by 
Range: 0.72 M. to 1.5 M. Vibration: R.A.E. Technical 
forces proportional to pitot and static 
Standard 77M., 83M. (Central region). 
Settings: pressures, It may be used to operate a 
A 0.005 M. of th memo. No. DES. | 
warning or control device such as alteration 
a differential of 0.005 
‘ M. altitudes below, and Connections: Electrical, Plessey Mk.4 of trim, when aircraft approaches a 
: to within 0.01 M. at 6 pin plug. Pressure 4” , 
altitudes above, 40,000 B.S.P,AG.S. union or 
‘ feet. #s" diameter pipe con- pre-set mach number. This instrument 
nection. 
Temperature: — 20°C. to 4 50°C. Control Cire 5 amps 24 v D.C. requires an anti-vibration mounting. 
cuit rating: | Change over contacts. 


AUTOMATIC 
CONTROLS 


CD TEDDINGTON CONTROLS LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES, (Merthyr Tydfil 666) 


{ 
THE SHORT RANGE 
rc 
RADIO TELEPRINTER 
| 
TERMINAL 
e 
ry 
SwITcH } 
TRANSMITTER 
++ 
mm ani + 
£ 
ant Ongente tel ty 
, AERADIO HOUSE 40, PARK STREET, 
LONDON. REGENT 5024 
+++ International Aeradio Limited offers the following —ij+~ The International Aeradio VHF or HF short-range radio tele- 
Inscaitation, printer terminal is designed to combine the highest engineering 
| standard with low initial cost. This equipment is especially valu- 
control and ceradio training schools: briefing; ||, able where landline facilities are unreliable or not available, as 
ceradio and navigation consultants; systems plan- | _.. may happen between a town and its airport. 
ning; aeradio engineering layouts; flight guides, 
trunk route manuals, maps, charts and other navi- HF terminal 
 gational needs. is available for distances beyon ange o A 
MESSRS 
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THE BRITISH ALUMINIUM COMPANY LIMITED NORFOLK HOUSE ST JAMES’S SQUARE LONDON SW 46 138.886 
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to St. Eval after a succéssful round trip of — 
17,740 miles, during which they took part in exercises 
with ships of the East Indies Squadron, the Indian Navy and 
Royal Pakistan Navy and visited Johannesburg and Cape Town. 
_ The Shackletons flew to schedule with no major 
trouble of any sort throughout 396} hours’ flying. 
‘The flight was a practical demonstration of the _ 
_ remarkable dependability of the Shackleton — 
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HT First Aeronautical Weekly in the World 
Fe! | Founded 1909 
AIRCRAFT ENGINEER No. 2321 Vol. LXIV. FRIDAY, 17 JULY 1953 


EDITOR . 
MAURICE A. SMITH, D.F.C. | In Praise of Farnborough 


ASSISTANT EDITOR FTER the hurly-burly of Le Bourget, with its screaming, snarling, barrier-crashing 
H. F. KING, M.B.E. jets, we offer this week an escape to the more tranquil skies of the past. We 

allude, of course, to J. M. Bruce’s account of the S.E.s—a study which will 
ART EDITOR doubtless evoke the same lively response as have its predecessors by the same author. 
JOHN YOXALL | For whatever weight of facts may be adduced concerning historic aircraft (and Mr. Bruce 


| has an amazing faculty for amassing them) there is still ample ground for opinion and 
argument. Beyond challenge, however, is the S.E.’s reputation as one of the truly 
great fighting machines of all time; and if ever an aircraft justified the terms “war- 


race aa a winner” or “‘world-beater” it was this snub-nosed little single-seater biplane from 
Farnborough. 

DORSET HOUSE, That the mere word Farnborough will act as a red rag to some of aviation’s most 

STAMFORD STREET, | redoubtable bulls we are well aware; yet the S.E. article leads us to sum up the credit 


LONDON, S.E.1. side of Farnborough’s account. The debit side has been rendered often enough—and 
not always with precision. 

Teena Vidaetes''3559 a0 lines). The Establishment can trace its ancestry back to 1878, when the War Office began 
experiments with balloons at Woolwich Arsenal. These led to the formation of the 

Balloon Section, Royal Engineers, which moved to Aldershot in 1892 and to Farn- 

borough in 1905. From the Royal Aircraft Factory, as it was known between the years 


Branch Offices : 1911 and 1918, there issued a stream of aircraft ranging from the poor to the inspired, 
COVENTRY including the B.E.2, R.E.8 and S.E.§ series, and some truly remarkable little rotary- 
- neaag tonto gona engined scouts which were far ahead of their time. The B.S.1 of 1912, for instance, 
Telephone, a” antedated by several months the Sopwith Tabloid, usually claimed as the first of the 
high-speed, single-seater scouts. Then there was the B.E.10 of 1915, with its full-span 
-oiely taba a ailerons and flaps; the radio-controlled pilotless aircraft of the same year; various 
Aleta Sockan: | armoured biplanes; the F.E.12 night fighter, with searchlights and a rocket gun; the 
Telegrams, Autopress, Birmingham. | C.E.1 flying-boat; and various installations of variable-pitch airscrews—including, 
Telephone, Midland 7191 (7 lines). } 
| incidentally, one on an S.E.5, which would appear to have escaped even the lynx-eyed 
MANCHESTER, 3 | Mr. Bruce. 


260 Deansgate. 

Telegrams, Iliffe, Manchester. 

Telephone, Blackfriars 4412 (3 lines). 
Deansgate 3595 (2 lines). 


‘*Firsts’’ from the Factory 


| Engine development likewise took adventurous turns, and valuable work was 

| put in on superchargers, including the turbo variety. That this never gained favour 
GLASGOW, C.2. | in this c fault of Farnb h’s. Few people 
a6b Ranfeld Screct. | in this country was no fault of Farnborough’s. Few people can be aware that the 
Telegrams, Iliffe, Glasgow. 14-cylinder R.A.F.8 radial was the forerunner of the famous Armstrong Siddeley line; 
ee Seow Cole oe nee). | nor is it widely known that the Factory issued the first C. of A. (for the B.E.1, dated 
March 14th, 1912) and laid down the basic principles for the stressing of aeroplane 
structures. With cold-blooded deliberation its pilots addressed themselves to the 


SUBSCRIPTION RATES 
Home and Overseas: Twelve months 


£3 3s. 0d. U.S.A. and Canada, $10.00 phenomenon of spinning and evolved the technique of inverted flight. The S.E.5 was a 
eee great favourite among them. 


With the formation of the Royal Air Force in 1918 the Factory was redesignated 
as the Royal Aircraft Establishment. No further aircraft or engines were turned out, 
but the scope of research and development was broadened and an intimate liaison 
with the industry and the Services was fostered. To such history-making aircraft as 
the Hurricane, Spitfire, Wellington, Mosquito, Lancaster and Meteor, and to their 


IN THIS ISSUE: 


power-plants and operational equipment, the R.A.E. made many significant contributions. 

Jersey’s Coronation The full extent of these is difficult to gauge, for the Boffin brotherhood has never courted 

Display - - - - - 74 publicity, and the excellent account of its work by John Pudney (Laboratory of the Air, 
The Gyroscope in H.M.S.O., 1948) was of a general nature only. 

Aeronautics - - - - 78 From time to time Flight has been enabled to publish articles dealing with specific 

Some Russian History - 80 aspects of Farnborough research, and year by year the Ministry of Supply exhibit at 

Parisian Round-up- - - 81 the S.B.A.C. Display is keenly awaited, for on that occasion the security veil is usually 

lifted from some R.A.E. development of uncommon interest. But whatever marvels 

Light Alloys and may be cooking within the fences of the Establishment, be they electronic, ballistic, 

roduction Problems - 91 structural or aerodynamic, we doubt if any will surpass the achievements of the old S.E. 
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FROM ALL 


More New Zealand Race Names 


OME further details of pilots and crews in the London-Christ- 
church (New Zealand) Race—starting at London Airport on 
October #th—have been given by the Royal Aero Club. 

In the Speed Section, the R.A.F.’s entry of a Valiant B. Mk 1 
will have a mixed Service/civilian crew. It will be piloted by 

/L. R. G. W. Oakley, D.S.O., D.F.C., D.F.M., with E. B. 
Trubshaw, M.V.O., as co-pilot (Mr. Trubshaw was recently 
appointed Vickers-Armstrongs’ deputy chief test pilot); also on 
board will be F/L. W. R. Peasley, D.F.C. and Derek L. Jones 
(navigators), Frank Curtis (flight engineer) and Gordon R. 
Holland (flight observer). 

The other R.A.F. entries—three P.R. Canberras—will be 

iloted by W/C. L. M. Hodges, D.S.O., D.F.C.; S/L. L. G. 

ress, A.F.C. (who, under A.V-M. D. A. Boyle, led the Canberra 
goodwill tour of South America last year); and F/L. R. L. 
Burton. The navigators will be S/L. R. Currie, A.F.C., F L. 
J. W. Harper, D.F.C. and F/L. D. H. Gannon. Reserve pilot 
and navigator are F/L. R. M. Furze and F’L. T. E. Dunne. 

In the Transport Handicap, B.E.A. will be represented by the 
prototype Viscount 700, G-AMAV, which has been loaned by 
the M.o.S, (it was originally stated that a 701 from scheduled 
service would be used). The captain will be chosen from among 
the following : J. W. G. James, A. S. Johnson, S. E. Jones, W. 
Baillie and—a noteworthy name—P. G. Masefield (though the 
Corporation’s chief executive is usually seen as a pilot of light 
aircraft he has had considerable experience on heavier types). 


A Merger of Ministries 


HE amalgamation of the Ministries of Civil Aviation and 
Transport was formally endorsed by Parliament on July 8th, 
when a Humble Address was approved by the Commons. 

A recent White Paper on the subject (Flight July 3rd) revealed 
little more than the effective date—October 1st. The Minister for 
Transport and Civil Aviation, Mr. A. T. Lennox-Boyd, went into 
considerably more detail, but his speech was concerned largeiv 
with reasons for the amalgamation, and several questions con- 
cerning the actual modus operandi remain unanswered. The 
Minister himself has successfully straddled the separate Ministries 
since he came into office last year; from his point of view the 
merger will serve to close the inconvenient gap between Berkeley 
Square and Theobald’s Road. Whether or not successive Ministers 
will show equal ability in grasping the essentials of completely 
different forms of transport remains to be seen. 

Again, the new status of senior M.C.A, officials vis-a-vis more 
senior M.o.T. executives is not clear. Thirdly, presumably the 
Corporations will, instead of receiving their share of the civil- 
aviation estimates, be allocated part of the overall budget for 
road, rail, sea and air. This could result in unrealistic com- 
parisons between the results of the Corporations and the longer- 
established forms of transport. 

Mr. Lennox-Boyd has proved himself to aviation as an air- 
minded Minister, but the new policy cannot be judged on his 

ersonal merits. Reactions to the forthcoming marriage between 
Fransport and Civil Aviation, as expressed in the Commons, 
were tepid—there was little enthusiasm but, at the same time, few 
convincing objections were advanced. A summary of some views 
expressed in the debate follows. 
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QUARTERS 


Mr. LeNNox-Boyp, in commending the merger, said that no sugges- 
tions could possibly be made that either of the two Departments— 
Transport or Civil Aviation—was in any sense running down. Economy 
in staff had been achieved by “very careful husbandry” and not by loss 
of work. Results by the M.C.A. had been “quite remarkable’ in view 
of a passenger-mile increase from 363 million miles in 1946 to 1,229 mil- 
lion at present. All but 1,385 of the 7,000 people employed were to be 
found at outstations. 

It was the Government’s belief that, as civil aviation was essentially 
(and would become more and more) a matter of transport, it ought to be 
in a merged Ministry of all civil transport. The time had come to carry 
out the merger because things were settling down from the administrative 
point of view. 

The Corporations had won the confidence of flying people all over the 
world and it was to be hoped that, with the Comets, Britannias, Viscounts, 
and Elizabethans, they would enter better financial times. The working 
of the new policy through the A.T.A.C. was going “‘remarkably well.” 
In the Commonwealth, although much remained to be done, the general 
framework of civil air co-operation was now established. The pattern 
of bilateral arrangements had been reached and a large number made, 
and the ministerial need there was much less than it used to be. 

In airfield policy, the Department had pruned down to a smaller num- 
ber the aerodromes previously thought necessary—all State-owned. 
In technical development, considerable advances had been made. 
Airline problems were, like those of rail and road safety, no longer 
unique. The airlines had fought their way through to a better recogni- 
tion, and could be fairly dealt with in the merged Department. ‘ihe 
nursing stage had passed, and now considerations of administrative 
efficiency must play their aw gad part. Road, rail, sea and air all made 
claims on the limited material resources at the same time. In this and 
many other fields a single Minister, devoted to getting the public the 
service it needed, was surely the best conclusion. There would certainly 
be some economies, although he would not put them very high. They 
would be in accourts and establishment and, to some extent, in finance. 

Speaking personauy, said Mr. Lennox-Boyd, sudden immersion in the 
Transpo t Act and the new policy on civil aviation had given him a good 
deal of strain and some considerable anxiety. The task had been made 
much more difficult by the fact that his two Departments had been in 
two separate buildings a long way apart; it would be enormously simpli- 
fied by the merging of them in the physical sense 

The Minister went on to remark that he and his successors would have 
che assistance, under the new set-up, of the Controller of Ground Ser- 
vices with senior officers in both Departments engaged in a multitude of 
responsibilities for transport by rail, road, sea, and air. Each of these 
Departments, through their officers, would bring to the other great 
advantages. The impact of the jet age, the turboprop and the turbojet 
on older forms of transport would do no harm to the Ministry of Trans- 
port. Conversely, the direct experience of many problems—finance, 
a great headache in civil aviation; the patient and often unspectacular 
planning and achievements in road and rail; the continual and often 
unsung running of the railways day after day—would do no harm either 
to those in the M.C 

Mr. FRANK Beswick (Lab., Uxbridge) commented that the Minister 
had nct mentioned safety regulations in his lst of departmental duties. 
There w:s a whole field of safety regulations and in no other case did 
circum change as they did in this field of :c ivity. He could not 
think that Mr. Lennox-Boyd had had too much time to consider these 
methods in the last year. He also wondered if it could be said that the 
two Corporations were now safely ‘‘out of the red,’’ that their respective 
responsibilities were clearly defined, and that their ability to meet 
foreign competition was such that they no longer needed a separate 
Minister to serve them. Mr. Beswick asked for the assurance that there 
was no intention to lower the status of civil aviation, and that, with the 
technical needs of civil aviation diverging sharply from the military needs, 
the voice of the Minister would be heard in the Cabinet or in Govern- 
ment circles in favour of the proper priorities for civil air transport. 
Mr. J. S. Mac ay (Nat. Lib. and Con., Renfrewshire, West), a former 
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V-SIGN: New views of the Handley Page Victor B.1, one of Britain's three 

“V"’-bombers ordered for Bomber Command re-equipment. Since its 

maiden flight last Christmas Eve the Victor has been undergoing con- 
tractors’ trials and on one day recently was cirborne six times. 


Minister of Transport and Civil Aviation, contended that the Minister 
had made a complete case for the timing. There were problems to be 
solved about the railways, about road transport, and about sea transport, 
as there were bound to be in relation to all forms of transport. If ever 
there was a need to get pets into one Department and under one Minis- 
ter it was in this case. Transport could not be static. There was no case 
for saying that everything was settled either in civil aviation, the railways, 
sea transport, or road transport. Civil aviatien, internationally as well as 
nationally, had been dry nursed, but sea transport had not. Civil aviation 
was a new industry coming up, but some time, fairly soon, someone would 
have to decide whether sea transport was to be subjected steadily to air 
competition. Sea transport B pea all its own expenses, but civil aviation 
was still in a very privileged position. This was not necessarily wrong, 
because civil aviation was relatively an infant industry, but it was 
infinitely better for one Minister to be responsible for balancing these 
matters than to have two fighting a sort of battle. 

G/C. C. A. B. Wiicock (Lab., Derby, North) described the merger 
as the de-grading, or down-grading, of the M.C.A. It was clear that the 

vernment regarded civil aviation as just another means of transport 
and not as a fundamental development in the progress of civilization. 

A. Core A. V. Harvey (Con., Macclesfield) approved of the merger. 
He “ee that the Minister should delegate more of the administra- 
tion of civil aviation to the Air Registration Board. 


Mr. IAN MIKARDO (Lab., Reading, South) maintained that there were 
still foundations to be laid in civil aviation, and that 1954 would have 
been a better year for the amalgamation. 

Mr. GEOFFREY DE FREITAS (Lab., Lincoln) expressed the view that the 
move reduced the status of civil aviation to the level of a branch line of 
British Railways. 

Mr. Ernest Davies (Lab., Enfield, East) said that while the Opposi- 


tion were not in principle opposed to the merger, it might have been 
better to have waited until the Corporations were no longer in need of 
subsidies, because so long as nationalized industries were receiving 
subsidies, then there was every justification for greater interference and 
a larger measure of control being exercised by the Minister responsible. 

Mar. J. D. Prorumo, Parliamentary Secretary to the Ministry of Civil 
Aviation, replying to the debate, said there was no fundamental intention 
to cut down large numbers of staff. The Government were trying to 
carry out an operation which would in the end mean a more efficient 
administration. There was no ground whatsoever for thinking that the 
development of civil aviation would suffer, as the departmental organiza- 
tion would remain largely as at present. 


Major Draper—£10 Costs 


‘THE pilot who flew an Auster Autocrat under 1§ Thames 
bridges (see Flight, May 15th), Maj. Christopher Drper, 
D.F.C., 61, was discharged conditionally when he appeared at 
Bow Street on June 11th, but was ordered to pay £10 costs. He 
was dealt with on one summons only—to which he pleaded 
guilty—that of flying an aircraft under Waterloo Bridge so as to 
cause unnecessary danger to persons and property. 

Announcing his decision, the Magistrate, Mr. Frank Milton, 
said he had taken into account Maj. Draper’s character and ante- 
cedents. The offence was a piece of folly which should never 
have been undertaken. He had been greatly impressed by Maj. 
Draper’s gallant and splendid past and his difficult struggle 
against adversity in recent periods; but it should be known that 
similar offences would be severely dealt with. 


SHAPES AND SIZES: The scene at Odiham last week, with the aircraft, 
and some of the personnel, to be inspected by Her Majesty the Queen in 
Wednesday's historic review, in close and orderly array. Sabres, 
Hastings, Lancasters, Lincoins, Varsities, Neptunes and Valettas can be 
made out in the foreground. A detailed and fully illustrated description 
will appear in our next issue. 
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JERSEY’S CORONATION DISPLAY 


A Visit to the busy Cl. 


Airport, and Home by Heron 


Airport, Jersey, belie the fact that it 
is one of the busiest air-traffic centres 
in the United Kingdom. Last year it 
handled 246,000 passengers and over 
23,500-aircraft-movements—seven times as 


‘Las modest proportions of St. Peter’s 
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many passengers and four times as many 
aircraft as in 1938. All records are being 
broken this year; on July 4th, for example, 
286 landings and take-offs were made on 
the 4,200ft single tarmac runway, and 
4,090 passengers passed through the 
terminal building. 

The airport is administered, independently of the M.C.A., by 
the State of Jersey Harbours and Airports Committee, under the 
mona d of the Constable of St. Quen, Mr. F. Le Boutillier. 

xpressive of the airminded outlook of Jersey was the Committee’s 
decision that an air display at St. Peter’s should form a major 
contribution to Coronation festivities on the island. ‘Thanks to 
efficient staffwork under Mr, R. ‘T. A. Dalton, senior air-traffic 
control officer, a flow of scheduled passenger services was main- 

ined while some 30,000 residents and holiday-makers watched 
the display—held in perfect weather on July gth. 

On arrival in Jersey the previous day, we had learned from 
Senator W. H. Krichefski, vice-president of the Harbours and 
Airports Committee, of some problems involved in organizing a 
display so far from the centres of the aircraft industry and Service 
flying. His particular regret was that the islanders would not see 
any of the latest high-speed British turbine-powered aircraft, due 
to the S.B.A.C. ruling against prototype demonstrations except 
in certain special circumstances. Fortunately, the Ministry of 
Supply authorized a brief first appearance by the Viscount 700 
prototype, which arrived from Wisley shortly before the —— 
carrying the Minister of Transport and Civil Aviation, Mr. A. T. 
Lennox-Boyd, and Sir George Cribbett, Deputy Secretary. 

An unusual start to the flying programme was provided by the 
arrival of the Lieutenant Governor, Sir Edward Grasett, in a 
Sikorsky S-55 of No. 705 Squadron. This, incidentally, was the 
very machine used by H.R.H. the Duke of Edinburgh for a num- 
ber of official journeys earlier this year, and it was flown by the 
same pilot, Lt. Cdr. R. Spedding. There followed a fly-past of 
ajrliners : a Cambrian Air Services Dove, Jersey Airlines’ glittering 
new Heron, a B.E.A. Elizabethan and the Viscount 700, flown by 
Capt. “Dickie’’ Rymer, who passed by with two Darts feathered 
before setting course for Wisley. Commentator Charles Gardner 
broadcast the news, just released, that this Viscount (G-AMAV) 
would be substituted for the B.E.A. Viscount 701 G-AMNZ as 
an entry in the New Zealand Race next October. Now well estab- 
lished in regular service, Viscounts are making a great deal of 
money for B.E.A., who are doubtless quite happy about this change 
of plans, 

‘rom Florennes, Belgium, flew 12 Thunderjets, which broke 
from their tidy formation for individual simulated strafing of the 
airport. This event was carried through at low level with the dash 


photograph 


“Flight’’ 


Visitor and resident: On the apron at Jersey are seen the Viscount 700 
prototype and the locally based Heron of Jersey Airlines. 


for which Belgian Air Force pilots are justly famous. F/L. L. A 
Titmuss, leader of the C.F.S. aerobatic team, impressed public 
and pilots with his polished handling of the Meteor 7, and four 
fellow-instructors (S/L. Harkness, F/L. James, F/O. Evans and 
M., Plt. Fisher) gave a fine exhibition of air-drill in similar machines. 
Despite some turbulence at low levels, the Patrouille d’Etampes 
performed superbly in their Stampe S.V.4 biplanes, and on land- 
ing were loudly applauded by the crowd. As in previous displays, an 
individualist demonstrated rolls, loops, bunts, stall turns and in- 
verted flying, and each manceuvre was reproduced in triplicate by 
the formation. The team, who participate in displays throughout 
the summer and train reserve pilots during the winter season, con- 
sists of Capt. Kerguelen, Lt. Darbois, Adj. Claveau and Adj. 
Menard. Thus established, French prestige was upheld by Lt. 
Tourangin, who appeared suddenly in a tip-tanked Dassault 
Ouragan from Bretigny. After a brief but impressive performance 
at high speed, he signed-off with a well-placed slow run past the 
crowd, using wheels, flaps and dive-brakes to stay in view as long 
as possible. 

Three types of helicopter performed: S-55 and S-51 of 705 
Squadron, and a U.S. Army Bell-47 from La Rochelle, piloted by 
Lt. J. T. Lendrum. Lt. Cdr. Spedding’s spirited demonstration 
of the S-§§ included one low-level manceuvre which, had he been 
flying a fixed-wing aircraft, might have been termed a stall turn, 
but defies further description. 

Led by Lt. Cdr. J. W. Powell, eight Firefly 6s of No. 826 Sqn., 
Lee-on-Solent, made a dive-bombing attack on a grey conning- 
tower which had “‘surfaced’’ near the runway. Their target was 
quickly lost in a shower of practice bombs and clouds of smoke, to 
the accompaniment of some suspiciously loud bangs. Belief that 
the submarine had been undermined was confirmed during the 
next and final event, when a Canberra apparently produced a 
sonic bang during a slow fly-past. Four Canberras were seen at 
Jersey—a formation of three and an individualist, all from No. 109 
Sqn., Hemswell, and led by S/L. J. E. S. Hill. They put up an 
ir pressive show of speed and graceful maneeuvrability, concluding 
with a stirring, noisy ‘‘beat-up’’: the ideal finale to Jersey’s 


(Left) The Ouragan from Bretigny begins a slow run past the enclosure; the Firefly 6 (right) of No. 826 Sqn. is making a dummy deck landing. 
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Access to 
economy 


The economics of maintenance are highly 
susceptible to variations in accessibility. 


In the design of the Eland maintenance 


facilities have been carefully studied, 
and the extreme compactness of this 
high-rated unit has been achieved in a 
manner which aids access to all points 


subject to periodical attention. 
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The Saab-29 takes 
off with a heavy armament 

: and fuel load for a 

long-range attack sortie. 


Forming the backbone of 
Swedish fighter defence, the 
Saab-29 is here represented 
by a squadron from the F 3 
day-fighter wing at Malm- 
slatt near Linképing. 


SAAB-2 


available 


FLIGHT 
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Quick delivery is something quite unique 
when talking of modern jet fighters. Too 
often such aircraft are years away from 
operational service. The Swedish swept- 
wing Saab-29, however, represents a really 
outstanding exception from that ,,rule”, 
by showing what can be achieved if ima- 
ginative engineering is coupled with suffi- 
cient production capacity. 

The Saab-29 has been delivered in large 
quantities to the Royal Swedish Air Force, 
and many more are being produced at a 
fast rate. 

Having a top speed of over 650 miles per 
hour (over 1,050 km/h), the Saab-29 is 
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a top-line jet fighter 


for export NOW 


= SS 
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equipped with a powerful jet engine of 
internationally proven type. The aircraft 
itself has a very rugged design and a 
modern standard four-cannon armament 
of great firepower and exceptional accessi- 
bility. 

The Saab-29 can be used for a variety 
military duties including interception, 
attack, and reconnaissance. For a swept- 
wing jet, the Saab-29 has 
very moderate runway 
requirements. 
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Three pilots of the famed Patrouille d’Etampes: (left to right) Adj. 
Claveau, Lt. Darbois, Adj. Menard; their leader, not seen here, is 
Capt. Kerguelen. 


JERSEY’S CORONATION DISPLAY... 


Coronation display. If the public didn’t receive value for money, 
that could only have been because admission was free. 

Having admired the silver, white and blue Heron which took 
part in the display, we welcomed the opportunity of returning to 
the mainland in it the following morning. Jersey Airlines added 
the Heron, G-AMYU, to their fleet of six Rapides in May, and 
it has already flown over 300 hr on the Paris, Exeter and Gatwick 
routes. The company, incidentally, was formed some four years 
ago by the present chairman, Mr. M. L. Thomas. With virtually 
no previous experience of running an airline, he has nevertheless 
built up an enviable reputation for efficiency and reliability. Mr. 
D.. Le Calvez, the traffic manager and self-termed ‘general 
factotum,”’ told us that the company’s Jersey staff now totals 50, 
with representatives in London, Exeter, Bournemouth, Coventry, 
Gatwick, Paris, Dinard and St. Brieuc. 

The Heron, though expensive to buy, is cheap to operate and 
has proved equally popular with its pilots and with the travelling 
public. The loss of one engine affects performance very little, 
and it can be flown safely on two. Within 1§ min the Heron’s 
interior can be converted to any of three versions: 14, I§ or 


Jersey personalities: Senator W. H. Krichefski, organiser of the “ge 
with Mr. C. P. V. Roche (left), airport commandant, and Mr. J. H, 
Herbert, airport manager. 


17 seats, according to the route, Load factors to date suggest that 
these capacities are just about right for the present Jersey Airlines 
network. 

The cabin is neatly finished in grey and fawn, with eight 
windows (seven large, one small) on each side, giving good view 
and a light and airy effect within. From Jersey the Heron flew 
(in 1§-seat form) with only two seats vacant—and these were 
reserved for passengers from Alderney, 18 minutes away. Capt. 
Bradley set “Yoke Uncle’’ down in less than half the 2,730ft grass 
runway available on this little island. We taxied to the miniature 
terminal building and exchanged one passenger for three. On 
these short routes the Heron can comfortably be operated by a 
one-man crew, so that Capt. Bradley was able to invite Flight 
up-front for the one-hour Alderney-Gatwick stage. Perhaps the 
most significant part of the trip was the take-off: at little below 
all-up weight the Heron soared willingly with plenty of run in 
hand, bearing out the pilot’s observation that “‘she leaps into the 
air.”’ At 4,500ft, with the Gipsy Queen 30s set to give 1,900 r.p.m. 
and 24in. of boost, the Heron cruised at 160 m.p.h. We touched 
down at Gatwick, 150 miles away, exactly an hour later. The 
M.C.A. party, headed by Mr. Lennox-Boyd, returned to Gatwick 
from Alderney in Jersey’s Heron later the same day. R.B. 


REARSBY’S MIXED BAG 


THE appearance of a Boeing B-47 Stratojet and the Dart Kitten 
on the same programme gave some indication of the wide 
variety of fare offered at this year’s Air Display of the Auster 
Flying Club at Rearsby. The July 11th forecast of bad weather 
proved to be premature, and the afternoon was bright as the 
trumpet band of No. 1 City of Leicester Squadron—the founder- 
squadron of the Air Training Corps—provided a musical preface 
to the flying programme. 

A fly-past of a varied selection of visiting aircraft took, place 
first. Among these types were the Hirtenberg H.S.gA, Fred 
Dunkerley’s Gemini, Ron Paine’s Hawk Speed Six, Aviation 
Traders’ Ercoupe, Dunlop Aviation’s Dove, and an ultra-light 
circus consisting of a Dart Kitten, Fairey Junior, B.A.C. Drone 
and Tipsy trainer. Geoffrey Alington in the neat Fairey Junior 
gave a demonstration of aerobatics; then smilingly passed before 
the crowd and dropped in gently to land. Views of the home 
product were then given: an Aiglet of Aerial Spraying Contractors 
sprayed the airfield—and some of the crowd—and Ranald Porteus 
gave another of his admirable demonstrations, of both polished 
aerobatics and crazy flying, in the Aiglet Trainer G-AMMS. 

From the Naval Air Fighting Development Unit at West 
Raynham came an Attacker, shown to good advantage in both 
low- and high-speed runs by Commissioned Pilot Darlington. 
The Auster Ambulance/Freighter appeared twice during the 
afternoon, showing its abilities in both réles, firstly by carrying 
two stretcher patients, and later by carrying—and dropping un- 
damaged—a load of crockery. The Gloster Gladiator G-AMR 
was then demonstrated by V. H. Bellamy, an ex-Naval pilot who 
flew the type during the war and who owns this particular 
machine. 

After a road-safety demonstration by members of the Leicester- 
shire and Rutland Constabulary, an exhibition of saiJplane aero- 
batics was given by George Thompson in the green Olympia 
loaned by Mr. Jack Rice. Two high-speed low-altitude runs 
past the crowd preceded a final well-judged landing. A demon- 
stration of the use of A.O.P. Austers then followed, by members 
of No. 664 (A.O.P.) Squadron, R.Aux.A.P., 25-pr. guns manned 
ss personnel being directed on to a target on a nearby 

side. 

Hesitation rolls were a striking feature of the next display, by 
F/O. Camp in a Meteor 4 of the R.A.F. Central Flying School. 
This preceded the highlight of the afternoon, the appearance of 
a Boeing B-47. After some difficulty in finding the airfield, the 


huge machine was brought in to make a 400-kt run across the 
field at about 1,000ft, and to provide the spectators with a new 
shape in the sky over Leicestershire. 

Next came the incomparable Patrouille d’Etampes, giving 
their first exhibition at Rearsby. Especially appreciated in their 
magnificent display were the formation vertical reverses and the 
solo low-altitude inverted runs. Meteor 8s of 610 and 611 
Squadrons of the R.Aux.A.F followed in a selection of formation 
manceuvres. A varied programme was concluded by F/L. 
Hutchins, who performed Chipmunk aerobatics at the direct 
R/T request of some of the younger generation, and by ‘‘Chuck’”’ 
Thompson, who—returning from his honeymoon and arriving 
late—performed a spectacular delayed parachute drop. 


A WEEK TOMORROW 


AS already announced in these pages, it is hoped that several 
prototype aircraft flown by their makers’ test pilots will 
Participate in the Royal Naval Air Day at Stretton, near Warring- 
ton, on Saturday, July 25th. A very full flying programme has 
been arranged, beginning at 2.30 p.m. (gates open, 10.30 a.m.). 
Admission prices (in aid of Naval charities) are 3s (children 1s), 
with car parking 2s 6d; these are considerably reduced if advance 
bookings are made, through local branches of W. H. Smith and 
Son, or travel agencies. 

On the same day a Naval Air ‘‘At Home’”’ is being held in the 
South—-at Ford, near Littlehampton. Gates open at 1.30 p.m. 
and flying begins at 2.30. Admission is 1s (children 6d); cars 
are §s (including up to three occupants) or 7s 6d (four or more 
occupants). Formation aerobatics by Attackers will be a feature 
of the programme, and there will also be demonstrations of S-§1, 
S-§§ and Hiller helicopters. 

Beginning on Julv 25th is the 1953 National Gliding Champion- 
ship meeting at Great Hucklow, Derbyshire, which continues 
until August 3rd. 

Also on the 25th is the National Air Touring Competition 
organized by the Royal Aero Club. This, as already announced, 
is to start and end at Panshanger Airfield. 

Three days earlier, on Wednesday next, July 22, “At Homes’’ 
are scheduled to take place at the Royal Naval Air Stations at St. 
Merryn and Arbroath. 
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Against the Terrorists 


IN ten weeks up to July 9th, Harvards 
operating against the Mau Mau in Kenya, 
flew 183 sorties against 85 targets, dropping 
1,096 bombs and firing 96,000 rounds of 
ammunition. Interrogation of prisoners, 
it was stated, suggested that the measures 
had proved effective, particularly on the 
morale of gangs in the prohibited areas, 


No Round Figures 

TOKYO radio reports that Japan will turn 
out 234 aircraft fuselages, 306 engines, and 
spare parts to the value of 74 million yen 
during the fiscal year 1953. These figures 
suggest very big increases as compared with 
1952, when only 11 fuselages, seven engines, 
and spares to the value of only about 
3{ million yen were produced. 


Silence in Court ? 

AFTER the noise of low-flying jet aircraft 
had interrupted proceedings at Kent 
Assizes on Wednesday of last week, Mr. 
Justice Croome-Johnson sent for the C.O. 
of the nearby R.A,F. station at West 
Malling. The officer, G/C, Peter Walker, 
told the judge that none of the aircraft 
flying over Maidstone on that day came 
from his station; some of them, he said, 
might have been practising for the R.A.F. 
Review. (His lordship made a similar 
protest in 1949, and on that occasion his 
sending for the C.O. gave rise to Parlia- 
mentary questions.) 


Two More Quick Trips 


ON his return journey from Paris in the 
Canberra which he had been demonstrat- 
ing at the Show, W/C. Roland Beamont 
flew from Le Bourget to the English 
Electric airfield at Warton, Lancs, in 
424 min for the 408 miles—a speed of 
576 m.p.h. He was not assisted by a 


THE STAR OF DAVID, 
national insignia of the 
Israeli Air Force, is 
borne by the Force's 
newly acquired Gloster 
Meteor 7s and &s, 
three of which are seen 
in this photograph, 
secured during a recent 
Press showing in Israel. 
The machines are flown 
by R.A.F.-trained Israeli 
pilots. Sizeable quan- 
tities of Mosquitoes and 
Mustangs are also in 
service. 


HERE 
AND 


THERE 


following wind, and the journey included a 
climb to, and descent from, an operational 
altitude of 40,000ft. A few days previ- 
ously, another English Electric test pilot, 
John Squier, had flown from Warton to 
Le Bourget in just one minute longer than 
Beamont’s time. 


New R.Ae.C. House Secretary 
THE Royal Aero Club announces that 
Maj. Norman Dicks, M.C., will succeed 
Mr. O’Connor as house secretary on 
August 31st. A Fellow of the Hotel and 
Catering Institute, Maj. Dicks was 
attached to the U.S.A.A.F. during the war; 
from 1945-52 he was secretary to Boodle’s, 
St. James’s Street. 


Same Again 

A RATHER appealing news-story 
appeared in The Times last week. It 
appears that a Puerto Rican gentleman, 
speaking only Spanish, set off to return 
from New York to his native land by air. 
Some curious mistake led to his boarding 
an aircraft bound for Frankfurt. After 
take-off, and being invited by the steward- 
ess to have a drink, he gave his name, 
which happened to be Martinez. A dry 
martini was promptly served and, says the 
story, ‘As the aircraft winged northward 
instead of southward, this performance 
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DUAL DELTA: First photograph of the Avro 
707C trainer, which has dual control and 
side-by-side seating. Five Avro deltas are now 
flying—the Vulcan bomber, the low-speed 
707B, two 707As, and the 707C. Pilot of the 
707C on its maiden flight was S/L. T. B. 
Wales, 0.B.E., D.F.C., T.D. He took off from 
Waddington, near Avro’s Bracebridge Heath 
factory at Lincoln, on July 1st, and flew to 
the company’s airfield at Woodford. 


was apparently repeated several times be- 
fore the first port of call, Gander, New- 
foundland, was reached. There the error 
was noticed by Mr. Martinez, who, in 
spite of the abundance of refreshment, 
detected what appeared to be unusually 
cool weather for a Caribbean July.” 


No Supersonic Secrets 

A TIGER MOTH flown by two Danes 
made a forced landing in the Russian 
Zone near Lubeck last week. It was 
promptly returned—carried along the 
roads by 20 East German police—to- 
gether with its crew. 


Protective Slots 


A NEW type of pilot’s helmet, designed 
with the conditions of baling-out at high 
speeds in mind, has been produced by the 

ouglas Aircraft Company for the U.S.A.F 
Research and Development Command. 
The new helmet has slots in the forward 
crown to reduce the air interference and 
the possibility of the helmet being blown 
off when the pilot is ejected at high speed. 
It has been tunnel--tested to Mach 1.04. 


One Postponement— 


THE St. Albans Model Aero Club’s All- 
Britain Rally, to have been held at Radlett 
Airfield on August 23rd, has been post- 
poned until Sunday, September 2oth, for the 
reason that Handley Page, Ltd., are likely 
to require the use of their airfield on the 
earlier date. Other model-flying news is 
that the S.M.A.E.’s big international meet- 
ing at Cranfield from August Ist to 3rd 
has already attracted entries from more 
than 20 foreign countries. 


—and Another 


THE Vintage Aeroplane Club’s rally 
which was to have been held at White 
Waltham tomorrow, July 18th, has been 
postponed until August 29th in an effort 
to obtain further support. The date for 
entries for the various races has been 
extended until August 15th, but the pro- 
gramme will remain unchanged. A meet- 
ing is to be held at Denham at 7.30 p.m. 
today, July 17th, in an endeavour to 
encourage more pilots to take part. 
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ROTARY ACTUATORS 


Load 33 lb. ins. Voltage 112V 
Current 10A Shaft Speed 
1,500 r.p.m. Weight 7 lb. Rating 
15 cycles of 12 seconds duration 
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\ ROTAX have no other interest but to serve the aircraft industry. 
To fulfil this aim they provide advisory facilities, and a service organisation 


prepared to go anywhere, at any time . . . giving you unrivalled service. 


( | A | COMPLETE ELECTRICAL SYSTEMS FOR AIRCRAFT 


ROTAX LIMITED, WILLESDEN JUNCTION, LONDON, N.W.10 
Lucas-Rotax (Australia) Pry. Ltd., Melbourne, N.3., Aus‘ralia 
Lucas-Rotax Ltd., Scarborough, Ontario, Canada. 
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SPERRY SPERRY ELECTRIC 
GYROSYN COMPASS GYRO HORIZON 
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AIRCRAFT INTELLIGENCE 


WITH RAMJET AND ROCKET: Power plant of 
the Leduc 021 research aircraft (top) is a 
Leduc ramjet, or athodyd. The machine was 
seen by President Vincent Auriol during his 
official visit to the Flying Research Centre at 
Brétigny, near Paris, last month. Like its pre- 
decessor, the 010, the 021 is air-launched. Seen 
testing its S.E.R.P. rocket motor on the ground 
is the $.0.6026 Espadon, which gave a dramatic 
performance at Le Bourget on July Sth. 


Great Britain 

Gloster Javelin. It is learned that the 
wing area of later Gloster Javelin all- 
weather fighters (two Armstrong Siddeley 
Sapphires) will be increased by carrying 
the leading edge forward slightly, near the 
wing-tips. This will give a useful increase 
in wing area, though in view of the Javelin’s 
already low wing loading it is unlikely that 
this is the only reason for its adoption. 
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France 


Hispano-Suiza Installations. The follow- 
ing are the principal installations of the 
Hispano-built versions of the Rolls-Royce 
Nene and Tay made to date : Nene: S. E. 
Mistral, Marcel Dassault 450 Ouragan, 
S.0.30, S.0.6021, S.0.6025, $.0.6026, 
S.E.2410, S.E.2415, Nord 2200, Bréguet 
960. Tay : Dassault Mystére II, three pro- 
totypes of the Mystére III, and the Mystere 

The Rolls-Royce Avon RA.7 
(9,500 Ib thrust with reheat) is to be fitted 
in the Mystére IVB, Hurel-Dubois H.D.45, 
and S.E.210 Caravelle. 


Italy 

Licence-built F-86D. The possibility is 
reported that Rolls-Royce may receive an 
off-shore contract for the supply of Avon 
RA.7s for installation in North American 
F-86D all-weather, single-seat fighters to 
be built under licence in Italy by Fiat. The 
first §0 machines or so would have General 
Electric J 47s. 


Spain 

Current Types. The principal types of air- 
craft recently developed in Spain are the 
CASA-201 Alcotan light twin-engined 
transport (two Armstrong Siddeley Cheetah 
27s); the CASA-202 Halcon, a larger twin- 
engined machine with two Elizalde B-1A 
radials of about 750 h.p.; the Iberavia I-11 
Peque tourer; and the I-115 two-seater pri- 
mary trainer. These machines are made by 
Construcciones Aeronauticas S.A., and 
Iberavia S.A., both of Madrid. While the 
I-115 is on Chipmunk lines, the Peque 
(which has been flying for many months) 
bears a remarkable resemblance to the 
design of Millicer, Bennett and Tutty 
which was successful in the Royal Aero 
Club’s recent aircraft design competition. 
One obvious difference, however, is the 
installation, in the I-115, of a Continental 
C-90-12F flat-four engine, whereas the 
successful British (or rather Australian) 
design calls for a Blackburn Cirrus Minor, 


HANDLEY PAGE VICTOR B.1 
(Four Armstrong Siddeley Sapphires) 


: 
\ 
= 
OF 
| 


78 


THE GYROSCOPE 


An Explanation of Principles and 


By A; H. 


which can be made to affect the control and stability 

of machines with rotating parts. The aeroplane, 
whether driven by a piston-engine or turbine, is in this 
class of machine, and so is the helicopter. A study of these 
properties will reveal how large the effects are and what steps 
are necessary to overcome them and may suggest ways in 
which the behaviour of the spinning body can be turned to 
advantage in the stabilization of the aircraft. 

Basic. Principles.—It was Foucault in 1852 who gave the 
name “‘gyro-scope” to such a body. He was concerned to demon- 
strate the rotation of the earth and used (in addition to the 
pendulum which bears his name) a rotating flywheel which 
successfully showed the earth’s rotation—hence “gyro-scope.” 
The property which Foucault used is known as the First Law of 
Gyrodynamics and states that a freely supported gyro (for 
example, in frictionless gimbals) will maintain its axis pointing 
in a given direction in space. This is, of course, the property 
now used to provide a pilot with an artificial horizon and direction 
datum, as in the gyro horizon and the directional gyro. 

The Second Law of Gyrodynamics concerns the effect on the 
gyro axis of an attempt to change its direction. To explain this 
we must define some axes and, for convenience, let us imagine 
the gyro axis to be vertically downward (OZ in Fig. 1) and the 
inner gimbal ring in the vertical plane OYZ, The third axis is 
OX which, together with OY, is in the plane of rotation of the 
gyro.* If we apply a torque to the outer gimbal ring about the 
axis OX the gyro axis rotates, not about OX, but about OY. This 
rotation is called “precession”? and its rate is given by the 
equation: 


A SPINNING body has several remarkable properties 


(1) 
where L is the (rolling) moment we have applied about OX 
(Ib ft) 

I is the gyro moment of inertia (slug-ft*) 

{2 is the gyro angular velocity (radians per second) ¢ and q is 
the resulting angular velocity about OY (pitching). 

Similarly, an attempt to rotate the inner gimbal ring about OY 
by a pitching moment M would result in an angular velocity p 
about OX where: 


A rotation about the gyro axis OZ would, of course, not be 
resisted and would cause no tilting of the axis. 

The sign convention is that (2, p and q are positive in the 
cyclic directions X to Y, Y to Z and Z to X respectively. The 
direction of the precession is governed by the law that the spin 
axis tends to become parailel to the torque axis with the direction 
of the spin in the direction of the torque. 

If, however, the gimbals are frictionless, motion of the frame 
attached to the aeroplane causes no precession (or “‘wander’’) 
and the spin axis remains fixed in space. 

The Spring-restrained Gyro.—Fig. 2 shows a gyro attached 
to the frame (aeroplane) by a single gimbal ring which is controlled 
in its movement by a centering spring. Pitching and yawing of 
the aeroplane have no effect on the gyro axis but a rolling of the 
aeroplane (p about OX) applies a rolling moment L to the gimbal 
which, from equation 1, causes the gimbal to rotate (q about 
OY). This precession is resisted by the centering springs which 
now apply a moment to the gimbal (—M about OY) which 
causes a precession p about OX, Equilibrium is reached in a 
steady roll when the gimbal is rolling at the same rate as the 
aeroplane has had a deflection, depending on the spring rate, 
which is indicated by the pointer. This spring-restrained gyro 
thus forms an indicator of rate of roll. By exchanging the axes 
so that the spin axis is horizontal a rate-of-turn or rate-of-pitch 
indicator is produced. 

Gyro Flying Instruments.—The gyro horizon consists of a 
free gyro, electrically, or air-driven, with axis vertical and the 
position of the gimbal rings is usually presented to the pilot as 


* These are the axes used in discussing aeroplane stability; OZ is vertically 
wr) n, OY to starboard and OX forward. 

tA slug is a unit of mass, equal in pounds to the acceleration in feet per 
second? experienced by a freely falling body at the place of measurement. 
Thus, normally, a slug may be said to be a mass of 32.2 lb. A radian is the 
angle formed at the centre of a circle by an arc equal in length to the 


I 
radius. Thus, one radian sec represents a roughly 1 6 of a revolution sec. 


FLIGHT 


in AERONAUTICS 


of Effects—Useful and Otherwise 


YATES 


THE first section of this article serves as an introduction to the 
apes of gen sed in general. It is followed by a summary 
———__ applications of the gyro principle, which will be 
terest not only to readers of the first part of the article, but 
pn to those already familiar with the basic principles involved. 
The applications mentioned include automatic pilots, unwanted 
once effects, helicopter problems and “flying saucers.” 
e author, a frequent contributor to “Flight,” is a senior 
lecturer in aerodynamics at the College of Aeronautics, Cranfield. 


the position of a “horizon bar” relative to his airframe—rep- 
resented by a small model. Since unavoidable friction in the 
gimbals will cause precession, the spin axis must either be set 
vertical by eye every ten minutes or so or supplied with a small 
correcting torque when the deviation becomes appreciable; this 
is easily arranged. The equations above show that the rate of 
precession is a minimum for a rotor of high moment of inertia 
rotating at high speed. 

The directional gyro is also a free gyro but has its axis horizontal 
and only the compass heading of the spin axis is required by the 
pilot. The single scale reading is supplied to the pilot by a ribbon 
moving in a window or by a dial presentation of an aeroplane in 
plan moving relative to a compass card. Again precession is 
caused by friction and the reading of the directional gyro must 
be corrected to agree with that of the compass every ten minutes 
or so. This, too, can be arranged automatically by signals from a 
magnetic compass (as in the Gyrosyn compass). The rate-of-turn 
indicator is centred by its spring and needs no correction for 
precession. There is not, therefore, the same need for very high 
rotational speed and a direct current electric motor consuming 
only a few watts is adequate. 

Automatic Pilots.—With the aid of the above signals of the 
aircraft attitude and rate of turn (rates of pitch and roll are not 
normally measured by spring-restrained gyros but must be 
judged by the pilot from attitude changes) the pilot finds no 
difficulty in controlling the aeroplane. He acts as an interpreter 
of the gyro signals and makes suitable control movements. The 
automatic pilot is merely a device for performing the same 
actions; it is fed, electrically or mechanically, with signals from 
the various gyros and applies control movements proportional to 
the attitude changes, rates of change and even of accelerations. 
The gyroscope is the detector which supplies the information 
that action is needed. 

Unwanted Gyroscopic Effects.—The aircraft engine con- 
tains rotating parts which are free only to rotate. When the 
aircraft rotates about an axis other than one parallel to the engine 
axis gyroscopic couples will be imposed on the aircraft through 
the bearings. These are unwanted and not only must the bearings 
be designed to take the extra gyroscopic load but the flying 
controls of the aeroplane must be adequate to deal with the 
gyroscopic couple applied. 

Consider, for example, an engine rotating clockwise when 
viewed from astern. When the aeroplane yaws to starboard the 
Second Law states that there will be a (nose-down) pitching 
moment given by: 

M -1Q.r 


where r is the rate of yaw and I is the moment of inertia of the 
rotating parts of the engine. 

This pitching moment must be trimmed out by the pilot by 
the use of the elevators and, since a turn normally involves the 
use of all three controls, this is not a serious handicap. Never- 
theless, yawing to port will give a nose-up pitching moment and 
the difference in behaviour when the aeroplane turns to port and 
to starboard may confuse a pilot. Similarly, a pitching of the 
aeroplane results in a yawing moment. 


APPROXIMATE MOMENTS OF INERTIA AND ROTATIONAL SPEEDS OF 
ENGINES AND AIRSCREWS 


1, slugs ft.? Product 

Large Airscrew 

(4-blade, 11ft diam.) 50 1,200 60,000 
Rotary piston-engine 40 1,200 48,000 
Centrifugal turbojet 

(Thrust 5,000 Ib) 10 10,000 100,000 
Axial turbojet 

(Thrust 8,000 Ib) 15 10,000 150,000 
Helicopter rotor 

(40fc diam.) 1,500 250 375,000 
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Fig. 1, (Left) A freely supported gyro. The gyro wheel is attached to a frame by a pair of gimbal rings, and the gyro axis remains fixed whatever 
the movement of the frame. Fig. 2. (Right) The spring-restrained gyro, attached to the frame (or aircraft) by a single gimbal ring controlled by a 
centering spring. This type of gyro is the basis of instruments indicating rates of roll, turn or pitch, 


It will be noted that the magnitude of the moment is propor- 
tional to the product of the r.p.m. of the engine or airscrew and 
the moment of inertia of its rotating parts (see preceding 
table). The early combination of a rotary engine (almost the 
whole engine rotating) plus an airscrew rotating in the same 
direction gave a large value of I £2. Pilots who flew Camels in 
the First World War remember that the fall of the nose during 
a tight, right-hand turn was so powerful that almost full control 
deflections were needed. 

The rotary engine eventually disappeared and the moment of 
inertia of the rotating parts of the later piston engines remained 
small. That of airscrews got much larger, and the inertia and 
speed of revolution of present-day airscrews are of the same 
order as those of the old rotary engines. The inertia of the 
aeroplane has, however, also increased and the gyroscopic effect 
on the whole aeroplane, even of several piston engine-airscrew 
combinations, is small. It is further reduced if contra-rotating 
airscrews are fitted. ; 

The change to turbine engines has led to high rotational speeds 
with moments of inertia which are less than those of an airscrew 
but are, nevertheless, considerable. The product of the two 
indicates that gyroscopic torque from the pitching or yawing of 
a turbojet may be several times as big as that from a modern 
airscrew. The turboprop combination could thus give high 
gyroscopic forces but, in practice, the directions of rotation of 
the turbine and airscrew are arranged to be opposite. 

The gyroscopic couple also depends on the rate of yawing or 
pitching to which the aeroplane is being subjected. This probably 
reaches its greatest value during the spin when it may reach 
5 radians per second. Similar values are likely during aerobatics 
(e.g., a stalled turn) both in yawing and pitching, but the greatest 
rate of pitching (q) occurring in a pull-out is unlikely to exceed 
1 radian per second. Since the engine bearings are designed 
partly by the gyroscopic load it follows that an engine designed 
for an aerobatic aeroplane is unnecessarily strong, heavy and 
expensive for a large, civil aeroplane on which aerobatics and 
spinning are prohibited. 

Accidents to Comets in which a nose-up attitude was reached 
during take-off are unlikely to have been connected with these 
gyroscopic forces. The four Ghost engines rotate in the same 
direction and each has an I () of about 6,000 slug-ft?/sec. At a 
steady rate of yaw of 0,2 radians per second (equivalent to motion 
in a circle of only 5o0oft radius at 1ooft/sec) the nose-up pitching 
moment is: 

M = 4.10.1 

4 * 6,000 ~ 0.2 

4,800 Ib ft 
On an aeroplane as large as the Comet this moment would be 
developed at 100ft/sec by only one or two degrees of down elevator 
movement. In any case, the occurrence of a prolonged turn during 
the take-off is very improbable. A series of swings of the nose 
from side to side would result in a series of pitching moments 
up and down which we have shown to be of a size unlikely to 
worry the pilot. 

Nevertheless, the interconnection of longitudinal and lateral 
controls on any vehicle makes the pilot’s task complicated. There 
are some aerodynamic couplings between the two (e.g., rudder 
application sometimes leads to a nose-down moment) and these 
can usually be avoided, but the gyroscopic coupling is avoided 
only if the engines are handed; that is, if two engines rotate clock- 


wise and two anti-clockwise. In this case there is no resultant 
gyroscopic moment on the aeroplane, although the bearings still 
have to carry gyroscopic loads. 

Helicopters.—Some interesting gyroscopic problems arise in 
the helicopter rotor. A typical helicopter rotor has a value of 
I 2 of 40,000 slug-ft?/sec, so that any attempt to tilt the shaft 
will result in a very small precession; alternatively, very large 
external moments will be required to obtain the rotor tilt necessary 
for helicopter control. In fact, the blades are usually universally 
jointed to the hub and the disc can be tilted by the use of an 
aerodynamic servo—that is, the feathering of each blade so that 
the aerodynamic force generated does the necessary work. The 
control problems are thus not so formidable as they appear. 

A recent paper by Fitzwilliams§ suggested that, for a large 
helicopter, the rotor drive might be supplied by turbojet engines 
mounted with the axes across the blade tips. Each turbojet 
would then be yawing at the angular velocity of the rotor, say 
10 radians per second, so that very large gyroscopic couples 
would be applied to the blades, tending to twist them. In addition 
to the gyroscopic load on the turbine bearings the centrifugal 
load would be equal to that during a pull-out at about 200 g. If 
the turbojet were placed so that its axis lay along the blade (the 
entry duct and jet pipe turning through 90 deg) the gyroscopic 
moment would apply a bending moment to the blade which 
could be arranged to relieve the bending moment due to the 
blade aerodynamic loads. The centrifugal load on the bearings 
would then be taken on thrust bearings. 

The existence of the gyroscopic properties of a rotor are made 
use of in the “Bell bar.”” The Bell bar consists of a set of weights 
rotating with the rotor and forming a gyro. Any change of attitude 
of the helicopter fuselage does not immediately affect the plane 
of this gyro, which tends to remain fixed in space, since the 
fuselage is universally jointed to the rotor. The tilt of the fuselage 
relative to the disc is measured by a lever system attached to the 
rotating Bell bar, and this applies appropriate feathering to the 
rotor blades which cause a disc tilt until the chosen attitude of 
the disc to fuselage is regained. The rotor is thus made the gyro 
of an automatic pilot. 

“Flying Saucers.”—An account which appeared in The 
Times of April 22nd, 1953, described a projected “flying saucer” 
aircraft in which “use is made of the gyroscopic effect of a 
rotating power plant to acquire stability.”’ If the power plant 
rotates in One direction only about a vertical axis which is rigidly 
locked in the airframe, then a pitching disturbance induces a 
rolling disturbance. Similarly, a rolling disturbance causes a 
pitching motion. If, however, the power plant had two elements 
rotating in opposite directions (having equal I (2) the precession 
effect would be zero and the interconnection between rolling and 
pitching eliminated. The gyroscopic effect would then be to 
stabilize the oscillations of the aircraft. This effect of a gyroscope 
rigidly connected to an oscillating body has been studied in 
connection with mono-rail cars** and it has been shown that a 
car having its centre of gravity above the rail will be stable if a 
vertical axis gyro has sufficient angular momentum. 

The ‘flying saucer” might well have little aerodynamic static 
stability and the contribution from the gyroscope could then be 
of importance. 


§ “Journal of the Helicopter Association,” Vol. 5, No. 4 (1952). 
** See, for example, Ferry: “Applied Gyrodynamics,” page 259. John 
Wiley, 1932. 
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By MAURICE F. ALLWARD 


not be able to buy, or even borrow from a library. We 

make an exception in this case because the book—of 
Russian origin—is one of the few aeronautical publications 
of that country to become available for scrutiny. 

The book, a biography of the Russian pioneer Nicholas Jukovski, 
is a product of the U.S.S.R. War Ministry and is written by Col. 
A. A. Kosmodemianski, Doctor of Physical-Mathematical Science 
and Professor of Military Engineering. It is one of a series issued 
to young members of the three armed Services; and, as might be 
expected, much of it is propaganda—naive and heavy-going to 
the Western mind. 

Measuring sin by 8in, the book is paper-covered, and contains 
136 pages and carries 46 illustrations. The standard of printing 
is high but the photographs—mostly of bearded Russian pioneers 
—are, by contrast, faint and dull. There are nine chapters, the 
first of which comprises the introduction; chapters two and three 
cover Jukovski’s school and university days, and No. 4 deals 
with some of his early work on the subject of hydromechanics. 

Of greatest interest is chapter five, sub-headed ‘‘From the His- 
tory of Aviation in Russia,” for in addition to giving an impres- 
sion of the official Soviet view on aviation it provides—just as the 
Western World prepares to celebrate the soth anniversary of 
powered flight-—further information on the Russian claim to have 
beaten the Wright brothers by some 20 years. The second para- 
graph of this chapter gets well into the swing of the spirit of things 
with, “Our land saw the origin of the dirigible, helicopter and aero- 
plane. Our land saw the first aerobatic flying on propeller-driven 
as well as jet aircraft. ‘The Russian scientists were the originators 
of aerodynamics, the theory of reactionary Movement and of high 
speed acrodynamics.”’ As if this were not enough, on the next 
page the reader is informed that it was Jukovski who “‘established 
the true scientific principles of aviation,”’ and that ‘‘by making use 
of these’ principles, scientists in other countries are still [our 
italics] getting new and helpful technological results.”’ 

_ Seaman A. Mozhaiski is the person credited with the world’s 

first powered flight. Apparently Mozhaiski learnt to fly in 1880 on 
huge kites towed by three horses or, as the book states, ‘Powered 
by three-horse animal mechanical power.”’ In the same year it is 
claimed that a patent was applied for, and granted in 1881, for an 
acroplane incorporating a surprising number of advanced features. 
As can be seen from the illustration reproduced on this page and 
claimed to be from the original patent specification, the aircraft 
“embodied all the basic features of a contemporary monoplane’”’ 
and incorporated the following features: (1) a fuselage (literal 
translation “‘boat’’) for pilot and engine; (2) two fixed wings; (3) 
an elevator and rudder; 

C4 (4) a large front propel- 

ler; (5) two smaller pro- 
pellers near the trailing 

i edge which helped to 
reduce the size of the 
_— front propeller and at 
the same time differen- 


I: is not often that Flight reviews a book that readers will 


Sisrtie 9 
tially to assist steering; 
(6) undercarriage 
i e it setting the wings at 


q ane an angle of attack 
of 4 deg; (7) two 


kingposts, which not 
only braced the whole 
aircraft, but also pro- 
vided ‘“‘for movement 
of tail.” 


A copy of the drawing 
said to have been filed 
with Mozhaiski’s patent 
in 1880. Although the 
use of Roman lettering 
may appear surprising, 
this was already stan- 
dard practice in patent 
specifications at that time. 
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SOME RUSSIAN HISTORY 


Faint Pages from the Past in a Biography of Jukovski 


The original caption to ' 
this drawing reads: *‘Pic- 
ture of the first aeroplane 
in the world, constructed 
by A. Mozhaiski.”’ 


In working out the engine power required for his aircraft, 
Mozhaiski calculated the power required to turn a ship’s pro- 
peller in water and, then relating these findings to the relatively 
low density of air, concluded that 30 h.p. would turn his propellers 
at the necessary speed. His first engine, a bought-out item, was no 
good, and so in true pioneering fashion he set to and designed one 
himself. 

The book stresses that Mozhaiski constructed his aircraft 
“unaided,” in the face of severe difficulties. No help came from 
either the government of the day or from any of the technical 
societies in being at the time. In common with other scientists 
under the Czar, he worked at his ‘“‘own financial risk.” 

Mozhaiski completed his engine in 1881 and it produced the 
desired 30 h.p. for a weight of 150 kg. It was steam-driven, with 
twin vertical double-acting pistons. The steam passed from one 
cylinder to another and was thus used twice before discharge to 
the atmosphere—a compound engine in 1881! 

It is reported that during the trial flight the aircraft left the 
ground and flew some distance before landing and breaking a wing. 
This mishap so annoyed the government officials present that the 
machine was dismantled and destroyed, and all reports of the trial 
suppressed, The original drawings were filed in the archives of 
Leningrad, and there they remained until their recent discovery. 
“Only now,”’ the book states, ‘“‘can the work of this pioneer be 
revealed,’’ and continues, ‘‘We have the full right in being proud 
of this mighty Russian achievement and say to the whole world, 
the aeroplane is a Russian invention.’ 

Before one dismisses this claim with the usual impatient shrug, 
it is worth while remembering that around this time, here in 
England, it was only bad luck that snatched success from Sir 
Hiram Maxim, and there seems little doubt that in France Ader 
did make a short flight on October 12th, 1897. And, as far as 
America is concerned, it took over 40 years for the Wright 
brothers’ claim to be “officially” recognized; the honour, up to 
1948, was accredited to Langley! 

Another first claimed for Russia is the first stratospheric balloon, 
thus: ‘‘In 1875 Mendelayeffe proposed the construction of a high 
altitude balloon, with a hermetically sealed gondola. THIS WAS 
THE FIRST STRATOSTAT IN THE WORLD. Mendelayeffe 
refers to this idea of his in a series of papers. It is quite wrong 
when technical and scientific literature ascribes priority in develop- 
ing the stratostat to the Belgian Picard [sic] who developed his 
project years later.” 

People familiar with conditions in Russia just before the turn of 
the century concede that students of the day had a remarkable 
aptitude for discussion and theorising on a wealth of subjects. It 
is thus quite probable that some of the papers read at the numerous 
scientific meetings anticipated technological developments in other 
countries. It is difficult to assess the actual credit that should be 
given to these early papers, however, as many were obviously wild 
shots in the dark and of no more practical use at the time than some 
of Leonardo’s sketches were to his contemporaries. Though there 
might be truth in the claims for Mendelayeffe’s theorisings no 
mention is made of any attempt to construct his ‘hermetically 
sealed gondola”—an unusual omission if he did, in fact, make one 
that was successful. 

The lack of useful practical work carried out in Russia at the 
time is mentioned in the book, What practical work there was, 
was not systematic, All construction was by “‘hit-or-miss’’ methods. 
Mendelayeffe appreciated this and perhaps his real claim to fame 
is that apparently he stressed the importance of collecting ‘‘facts 
by systematically arranged scientific experiments”? and that his 
“noteworthy works indicated the right direction for further 
scientific investigation into the problems of aviation.’ 

Chapter six deals in rather surprising detail with the early 
theoretical work of Jukovski; chapters seven and eight cover his 
work on “Experimental Aerodynamics’? and ‘Practical Aero- 
dynamics’”’ respectively. ‘The latter makes strange reading for a 
biography on Jukovski and brings in ‘“‘Myeffski,’’? credited with 
“creating the scientific basis of the technique of artillery,” and 
Ziolkovski, who ‘‘created the scientific basis for rocket technology.” 
Ziolkovski certainly lectured and wrote articles on rockets in the 

1890s and covered ground which Oberth re-covered 30 years 


(Concluded on page 84) 
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into this carefull 


We've looked 


Exacting tests have been made at every stage of manufacture—inner and outer 
rings have been examined for tiny cracks and imperfections—the steel balls 
have been scrutinised under diffused light which reveals the slightest flaw . . . 
In all, more than ninety checking operations are carried out before an R§M Ball 
or Roller Bearing is passed as fighting fit for the long and arduous service ahead. 
Because we look into the details so thoroughly you are sure of bearings that 
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PARISIAN ROUND-UP 


In the Salon Static Show: 


OLLOWING upon the account of the aero engines at the 
recent Paris Salon, which appeared in our last issue, we now 
present a report of the more interesting accessories which 
were on view. Though this report will deal with many develop- 


ments in some detail it is in no sense intended to be a catalogue of 


all that was shown. With one or two exceptions—exhibits on 
which information was not available earlier—the well-known pro- 
ducts of British firms are not again dealt with here; they were 
reviewed in our guide to the Paris Show in the issue of June 26th. 

Altogether, the Paris static show was well worth close study and vividly 
illustrated the design fertility of the French aircraft industry’s second 
line—the sub-contractors and accessory-makers. Bearing in mind that 
the majority of these firms had to start from scratch in 1945, it is instruc- 
tive to note which concerns have developed complex products of their 
own, and which have deemed it wiser to produce British or American 
equipment under licence. The majority chose the former course, for it 
is natural for a factory to have its own design office, particularly in a 
country with such national pride as France. To some extent this is a 
handicap to the NATO scheme of things, for some of the French 
products—electric cables, screws, sockets, tyres and the like—are not 
interchangeable with the standard items as at present used by the various 
Allied Air Forces. But whether this state of affairs will be rectified or not, 
the fact remains that the French have designed, and are attempting to 
mass-produce, a large range of purely national products. At any rate, 
whether the equipment is of French, British or American design, it seems 
likely that everything inside current French airframes will bear the name 
of a French manufacturer. 

We have selected the following stands as being those exhibiting 
developments of a particularly important or novel nature. 

Aerazur.—One of the biggest French producers of safety equipment, 
Aerazur showed a wide range of parachutes for all purposes. A particu- 
larly interesting exhibit was the S.N.C.A.S.O. ejection seat, which has 
been standardized on all the latest French high-performance aircraft. 
This seat owes a great deal to the pioneering developments in this 
country by Martin-Baker, Ltd., but it appears to be a rather simpler 
and cheaper product. The seat displayed was not of the fully automatic 
type, although Aerazur, who market the seat for S.N.C.A.S.O., state 
that such a development is now in hand. Aerazur also showed a standard 
armée de l’air anti-g suit, and its associated pneumatic system. 

Air-Equipement.—This is one of the biggest of all French accessory 
manufacturers and is currently producing a great range of pneumatic, 
vacuum and fuel-system components and various types of electric 
generators and starters. Additionally, the company manufactures much 
British and American equipment under licence—in particular, products 
designed by Lucas-Rotax, Automotive Products and Bendix. 

From the last-named firm were a number of miniaturized, low-inertia 
electric motors and instruments, and Automotive Products designed 
much of the equipment fitted in the Mistral; but the most prominent 
licence-produced equipment was that from Lucas-Rotax, among which 
one of the latter company’s cartridge starters was well to the fore. 

AiResearch.—For many years this Californian company has developed 
low-pressure air systems to meet every possible airborne auxiliary-power 
demand. Of late, a range of gas-turbine compressors has been intro- 
duced for both ground and air use, made up into neat “packages” 
weighing about 180 lb each, which can be used to supply either, or both, 
compressed air or a shaft drive. A typical installation is that which 
provides compressed air for starting a large fighter power-plant. In this 
case, the gas-turbine compressor might be mounted in one of the ti 
tanks, where it could be supplied with ram air and any suitable fuel, 
probably the same as that used by the main engine. Thirty per cent of 
the compressor air would, for starting purposes, be drawn off at 350 deg F 
and 45 Ib/sq in and passed through suitable hosing to the air turbine 
starter mounted on the turbojet. The whole installation should not 
weigh more than about 230 lb, which AiResearch consider not to be 
excessive. Starters of this type are being used in later types of F-86 
and will be overhauled in this country by Sir George Godfrey and 
Partners, and Normalair. 

Also shown was a novel ram-air turbine, which is designed to drive 
an emergency hydraulic pump to serve power-control systems in the 
event of complete engine or hydraulic failure. It is a variable-pitch 
windmill of 14 or 15 in diameter, self-governing to its correct speed by 
internal fly-weights at the blade roots. Capable of delivering full power 
at any speed between 130 kt and Mach 1, the unit is typically placed 
in the rear fuselage, in an air duct fitted with controllable doors. 

Another new development was a singularly neat cabin-pressure regu- 
lator which combines the whole system into one unit on the pilot’s control 
panel and needs no external power source. This was indeed an unusually 
compact device and could be compared with a similar development by 
Normalair which was discussed on June 26th. 

Andyar.—This is the French company of the group manufacturing 
lightweight silver-zinc accumulators developed by André Yardney; the 
corresponding British firm is Venner, Ltd., who, of course, produce the 
well-known Silvercel. The alkaline accumulators shown were described 
as the smallest and lightest batteries in the world and in the main were 
manufactured by Yardney Electric Corporation of New York. 

Arena.—The great variety of miniaturized variable condensers 
showed a commendable standard of workmanship, even though the 
exhibits were taken straight from the company’s production lines. This, 
one of the smaller French companies, was obviously standing entirely 
on its own merits. 


What Foreign Equipment Manufacturers are Doing 


Bendix.—The Bendix Corporation is one of the largest companies in 
the whole American industry and embraces almost every field of aircraft 
accessory. Two new developments in wheel brakes were the segmented 
plate brake and the Cerametallic brake lining. The former utilizes 
rotating members of substantial thickness, with considerable thermal 
capacity. The discs are not continuous but are made up of segments 
flexibly attached to one another by leaf springs, and keyed to the wheel 
around their outer periphery. Advantages claimed are an increase in 
heat-absorption capacity and internal ventilation, and freedom from 
jamming or wearing of the rotors. It has been found that for a given 
braking torque less hydraulic displacement and pressure are necessary 
and a further claim is that the presence of water—or even oil or hydraulic 
fluid—does not seriously impair braking efficiency. 

The Cerametallic brake lining is a sintered compound which is made 
up in the form of circular pads retained within metal cups, mounted 
around the periphery of the stators of any multi-disc brake. The Cera- 
metallic lining has much better heat-conduction properties than the 
resin-base materials usually used, but can also operate at sustained 
temperatures up to 2,000 deg F. An extremely lengthy list of advantages 
resulting from use of the new material is claimed, including “50 per cent 
greater brake capacity; five times longer lining life; and relining time 
cut in half.” 

Bendix Radio showed the type NA-s5 distance-measuring equipment. 
The interrogation and reply frequencies are of the order of 970 and 1,200 
me respectively and the range indicator is calibrated on two scales 
graduated from 0-40 or 200 miles, 200 nautical miles being the maximum 
range. A recent development is the fitting of two belly aerials sloping 
diagonally downwards to give a good signal when the aircraft is banked. 
Another radio development was the flush A.D.F. loop which, being of 
the magnetic type, is claimed to be insensitive to disturbing electrical 
fields. The loop was also stated to have three to four times the sensitivity 
and signal noise ratio of contemporary loops. 

The largest Bendix exhibit was a telemetering ground-station which 
was shown actuated by airborne transmitting equipment mounted on a 
model aircraft. In a normal arrangement a pick-up mounted on a 
missile would oscillate a sub-carrier oscillator, in the band from 400 
cycles to 70 kilocycles in standard equipment. ‘This frequency modu- 
lates a miniature two-watt transmitter of very rugged construction 
operating in the frequency range of 215-230 mc. The transmitter uses 
four miniature valves and weighs 0.92 1b including case and con- 
nectors. 

Breguet.—It may be remembered that in 1944 the Blohm und Voss 
company of Germany developed a glider bomb—the Bv 246—which 
employed a high-aspect-ratio wing made of reinforced concrete. Louis 
Bréguct has now developed a more advanced concrete wing which, unlike 
the German pattern, is hollow. The example shown at Paris had a root 
chord of about 2ft and a minimum wall-thickness of less than rin. A steel 
mesh, or perforated sheet, is used as the basis for the wing and this 
becomes progressively stronger towards the root, finally ending in 
machined stainless steel root fittings. The painted surface of the wing 
was commendably free from irregularities. No information was forth- 
coming regarding the wing’s application to production missiles. 

Bronzavia.—An indication of the growth of the French industry is 
given by this firm which, before the war, produced little but carburation 
and fuel equipment and exhaust stacks. At Paris they showed a variety 
of radio, optical, electro-mechanical, fuel-injection, refrigeration, 
oxygen and other equipment, including turbo alternators, air com- 
pressors and complete fuel systems. Bronzavia are also carrying out 
much sheet-metal sub-contract work of a high quality; a Nene tail-pi 
(for Hispano Suiza) seemed to be fully up to the standard of British 
made equipment, the seam welding, in particular, being excellent. A 
tailplane-tip for a Dassault Ouragan was also shown, made from light- 
alloy pressings seam-welded along the extreme edge. 


This revealing exhibit on the Normalair stand showed the new Type D 
pressure controller, mounted in a transparent case. 
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Curtiss-Wright.—Even more massive than their engines (described 
last week) was the Model $01 instrument-flight duplicator, constructed 
under Dehmel patents. ‘This is ‘‘an integrated package of six components 
which contain all controls, instruments, flight-simulating devices and 
radio navigation aids needed for training a student in solving any 
operational problem possible in any 0-250 knot airplane.”’ Unlike 
Link trainers, the Af ate designs are fixed rigidly to the floor of the 
room in which they are housed, Earlier products referred to specific 
aircraft—B.O.A.C., for example, use Curtiss-Wright simulators on the 
Stratocruiser—but the Model 501 can be adjusted to represent any 
current piston-engined airliner. ‘The unit is entirely electrical in opera- 
tion and is claimed to be very trouble-free in operation, without time- 
consuming regular maintenance checks. Its utilization can be further 
enhanced by the addition of a radio-procedure training consol, which 
combines V.O.R., D.M.E., A.D.F., and 1.L.S. The ultimate aim of the 
Model §01 is “* instruction on the ground and practice in the air.” 

Curtiss-Wright also exhibited Turbolectric airscrews and a number of 
extruded hollow steel blades which are a major development. 

De Havilland.—The centre-piece of this stand was an advanced 
design of cors‘ant speed, feathering and reversing airscrew for gas turbine 
engines of up t) 1,800 h.p. Designed principally for the Vickers Viscount, 
this airscrew incorporates accurate constant speed changing, two-second 
feathering, rapid and closely controlled rate of pitch change and 
hydraulic emergency pitch locking. Four solid duralumin blades were 
used, of conventional section and profile, and the diameter was roft 6in. 
De-icing was not fitted on the actual airscrew exhibited. 

Dunlop.—This stand was prepared by the French branch of the 
company, although many items developed at Coventry were exhibited. 
Outstanding was a complete Comet main wheel fitted with one of the 
new dimpled tyres. This tyre, which seems to be one inch narrower 
than that normally fitted, has a smooth surface except for a number of 
small craters or dimples which are provided principally to given an 
indication of wear. B.O.A.C. speak highly of these tyres, which are 
stronger and last longer than the ribbed pattern formerly fitted. 

Not seen before was a fucl-tank pressurization valve supplied by air 
tapped from the main engine compressor at pressures from between 
6 to 300 Ib/sq in. The valve maintains constant output pressure, the 
delivery being up to 70 cu ft of free air per minute. 

Another prominent exhibit was the air intake to a Rolls-Royce Dart, 
as fitted to the Viscount, for which Dunlop provided electric-thermal 
de-icing. The intake had been partially stripped of its rubber surface 
layer in order to show the efficient heating elements underneath. 

E.C.A.—The Etudes et Constructions Aéronautiques stand was 
adjacent to that of Jean ‘Turck, who deal in telemetering equipment. 
Turck stated that E.C.A. made “the best guidance systems in France,” 
so we examined their stand closely. Unfortunately, litthe was forth- 
coming regarding principles of operation, but the centre-piece was a 
model missile whose gyrations were controlled by a moving spot of light 
on the wall, the missile nose having a photocell whose signals actuated 
a three-axis autopilot. 

A missile-guidance “‘beep box”’ was also connected to the same model, 
this having a conventional “stick and rudder’”’ fingertip arrangement. 
Another demonstration panel carried three servo-mechanisms—one 

each for speed, position and force—which were stated to be used in 
conjunction with ground signals for the stabilization of missiles. 

E.F.A.—Etudes et Fabrications Aéronautiques are another maker of 
safety equipment. Specializing in parachutes, they showed various 
types of personnel, troop and supply packs, and braking patterns, the 
latter being of the ribbon variety. These were all of E.F.A. design. 
Built under licence from an “unknown”? American company was the 
Type 10 anti-g suit, which was shown clothing a dummy; the suit 
automatically inflates and deflates in a controlled manner at accelerations 
in excess of 2g. A particularly ingenious device was the company’s 
quick-release catch for a safety belt or lap-strap; but it appears to require 
previous familiarity for easy manipulation—a grave disadvantage for 
airline use. 

Elveco was another company exhibiting high-quality variable con- 
densers. Several basic types were shown, some with a linear voltage/ 
capacity characteristic and many stressed for use in missiles. 

Fons Herman.—Among a variety of electric tachometers and flow- 
measuring devices was one which appealed greatly. For measurement 
of fluid flow, the equipment consists of a simple fan with two of its 
four blades magnetized, mounted in a constant diameter tube. As each 
magnetic blade passes a solenoid, mounted to move radially just out- 
side the pipe wall, the latter is attracted and feeds a signal to a remote 
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box. The box responds to “‘kicks” and, after accepting 14 such impulses, 
responds on the fifteenth, Fifteen kicks from the solenoid correspond to 
one litre in the example we saw. 

The beauty of the arrangement is that virtually no power is absorbed 
by the fan, so greatly reducing errors. The model examined was roughly 
eight inches of two-inch pipe, and could pass up to 30,000 litres (6,600 
gal) per hour, with an accuracy better than one per cent. 

Fermeture Eclaire was found to be a licensee of a well-known 
British company, namely, Marston Excelsior. On view were flexible 
bag-tanks, marketed under the name ‘‘Flexelite,”’ cellular and laminated 
plastic components, and a Marston heat-exchanger. 

Filetex arranged a most attractive stand with specimens of electric 
cable, chiefly of the metal-braided or P.V.C.-coated type. Co-axial 
cables and multi-wire types were also shown, and leads for antistatic 
acrials. 

Fokker.—Apart from their main aircraft stand, Fokkers took an 
auxiliary stand for their Fokker-Eckold universal sheet-metal shaper. 
This looks much like a small press or riveter or spot-welder. Actually 
the machine has a head and an anvil, both of which can be fitted with 
special tools which, essentially, consist of two halves—left and right— 
which slide sideways when the two heads are pressed together. The 
tools can either slide open or closed, according to whether they are used 
for stretching or shrinking. We ourselves spent a few minutes manipu- 
lating a piece of one-inch angle into various shapes, and learned that, 
with practice, such complex pieces as pipe-junctions could be made from 
flat sheet, by forming two halves which were then seam welded together. 
For light work, hand-operated stretchers or shrinkers are available. 
The machine is in production. 

Helice Legere.—The principal aim of this company, as its name 
implies, is the development of lightweight airscrews and helicopter rotors. 
On their stand they showed a number of airscrew blades utilizing various 
types of construction—in particular, of laminated wood with a plastic 
protective coating. There were, however, a number of blades formed 
entirely from asbestos-bonded resin-based plastic. The type EF.10 
two-blade airscrew shown weighed but 44lb; this type of airscrew is used 
in the N.C.856 air observation post and thus absorbs some 220 h.p 
It has laminated-wood blades whose pitch is variable by a manual 
linkage to the cockpit. 

Jaboreva.—On this stand was a new machine tool developed by the 
company and designed to produce bulkheads or dishings from sheet or 
strip. Essentially it consists of a number of rollers whose relative 
positions and angles can be accurately adjusted and a central pivot on 
which the work could rotate. For certain types of work, specially made 
rollers would be required but with the standard pattern most types of 
work should be capable of easy manufacture. ‘Two unusual features 
of the machine are that the work need not be circular in plan form— 
an eliptical shape being quite easily achieved—ncither need the turged-up 
edge be at go deg, for a specimen workpiece formed from straight strip 
had a turned-up angle varying between 70 and 100 deg in a controlled 
manner throughout its length. ‘The maximum thicknesses of metal 
which can be handled are 4mm Dural and 2-3mm steel. 

Jacottet.—By far the most important products from this company 
are hydraulic power controls of the type used in—among other aircraft— 
the Arsenal 1402, Leduc 016, Mystére IV, S.E. 5000, S.O. 4050, 
S.O. 6021, and S.O. gooo. T hese servo-systems, which are made under 
licence from R. Leduc, are unusually simple and irreversible and retain 
the direct manual control for use in emergency. A demonstration rig 
was mounted on the Jacottet stand with which visitors could amuse 
themselves trying to disprove these claims Synchronization appeared 
to be perfect and the fidelity of the system was unusually good, although, 
of course, pipe lengths were much less than they would be in a genuine 
aircraft installation. Operating at a pressure of 147 kg sq cm (2,080 Ib/sq 
in), one of these control systems recently completed a million cycles 
without trouble, while another has undergone a lengthy period of severe 
testing in the $.O 6021. 

Kléber-Colombes,.—The principal product of this company consists 
of tyres for all types of vehicle including aircraft. Illustrated on this 
page is a mainwheel unit for the S.O. gooo Trident rocket fighter and it 
was noteworthy that the diameter of the tyre was no greater than that 
used in the M.S. 755 Fleuret trainer, which weighs, fully loaded, about 
one-eighth as much. The Trident tyre is in fact the ne age er unit 
yet attempted in France and is a multi-ply unit of nylon and special heat 
resisting rubber. Also produced are production tyres for the Vampire, 
Mistral, Ouragan, Mystére, Thunderjet and Sabre, the latter being 
spares for NATO. 

Another more recent development by the company is a low-density 
foam substance known as Klégécel, which sets hard and combines a 


variety of uses in aircraft construction. A cube with sides of one metre 
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The 


AIRWORK’S FAME at home and abroad is spreading 


far beyond the limits of aviation circles. Undoubtedly 


Airwork’s share in the first private enterprise airline, the 


highly successful SAFARI (Colonial Coach Class) 


Service, has done a lot to establish its 


growing prestige with the travelling public. 
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stood on a scales which read 37 kg (81 Ib). A typical application which 
was shown on the stand is the manner in which Klegecel has been used 
to provide a smooth interior to the tank bays of a number of modern 
fighters, including the Ouragan. The basic wing structure here consists 
of flat sheet with internal angle section stiffening members. These have a 
depth of roughly an inch and the spaces between them are filled with 
Klegecel, which is then finished off flush with the tops of the stiffeners ; 
the smooth surface resulting from this process being quite suitable as a 
basis for flexible bag tanks. Klegecel is claimed to be completely 
unaffected by any of the liquids normally found in, or associated with, 
aircraft. This cellular material also finds aircraft applications in the 
sphere of heat and sound insulation. 

Labinal.—A private company concentrating principally upon the 
development of electric power equipment, Labinal showed some well- 
engineered pre-fabricated cable assemblies, junction boxes and relays 
of the type fitted in the Mystére 2. A wide variety of generators was also 
shown, that for the Mystere 2 and Nord 2501 for example, delivering 
6 kW at 28.5 volts between 3,150 and 8,000 r.p.m., the weight being 46 Ib. 
The Mystére 4, on the other hand, has a generator of but 4 kW capacity 
weighing 35 lb; and a roughly similar generator was shown developed 
for the French-built Sea Venom, together with earlier models for the 
Vampire and Mistral. 

Labinal also are licensed to sell—and later to manufacture—electrical 
equipment designed by the American firms of Jack Heinz and Hartmann, 
and a wide variety of these firms’ products was on view. 

L.C.T.—The Laboratoire Central de Télécommunication showed their 
recently developed D.M.E. unit which operates in the 1,00c mc band. 
The present interrogator and receiver linkage has a maximum range at 
altitude of the order of 190 miles, and tests are proceeding in a number 
of French aircraft with a view to getting the system adopted by the 
French Government. 

Le Bozec.—Among a wide variety of fuel system components were 
several valves with ae associated electric actuators. esigned for 
insertion in pipes of from 1 to 2in bore, these valves had unusually thin 
metal discs in place of the more normal built-up butterfly type valves. 
Oil and fuel filters of various patterns were also shown. 

M.T.—Le Matériel Téléphonique is a French partner in a world- 
wide telecommunications network. On their stand was a variety of 
quartz control V.H.F. R/T. equipment and A.D.F. apparatus. Therm- 
isters and transistors were shown, some employing germanium crystals. 
A prominent exhibit concerned the VOR equipment developed by 
Lorenz in Germany which consists basically of a 50-watt transmitter 
in the 108/118 mc band; a 50-watt stand-by set with automatic switch- 
over; a 200-watt amplifier; and 50-watt transmitter for en route installa- 
tion. The Lorenz company has developed an unusually flexible system 
which they call V.O.R./FLEX which can be built up from 50 watts to 
a full 200 watts facility with stand-by equipment simply by adding 
standardized packages. Lorenz assume that their equipment will be 
chosen as the standard navigational aid for the European airway system 
as envisaged by I.C.A.O. 

Magnesium Industriel.—Among the many magnesium castings 
exhibited was an excellently finished canopy frame for the French-built 
Sea Venom. Like that of the British-built two-seat Vampires and 
Venoms, this canopy is a precision casting in a magnesium-base alloy 
and the example shown was taken straight from the factory without 
preparation as a special exhibit. Additional magnesium castings were 
shown of the type supplied to Hispano Suiza for the Nene; adoption of 
this material has reduced the weight of the Nene by some 100 lb as 
compared with the first British-built version. 

Messier.—The largest exhibit by this famous undercarriage maker 
was the main leg for the Nord 2501 which was an all-steel welded unit 
with an excellent finish. For comparison the main and nose legs of the 
Mystere 2 were exhibited alongside. The standard Messier plate brakes 
employ multiple discs of chrome-iron while the wheels were universally 
magnesium alloy casting machined all over. The exhibition wheels in 
fact were standard production pieces although they had the appearance 
of special show-piece models. A particularly interesting development 
was the new anti-skid device which is being marketed under the name 
of Ministop. The device consists of an accelerometer—a free mass 
rotating with the wheel—together with a centrifugal governor and an 
associated electrical circuit. The general principle of operation is very 
similar to that of both the Dunlop Maxaret and the Westinghouse 
Decelostat and extensive testing in a MD 315 aircraft under French 
government supervision has given favourable results. We were told 
that the Ministop would be produced in this country by the British 
Messier, Ltd. 

Ministere Marine.—This large stand which, as in previous years, 
was guarded by sailors wiclding picturesque halberds, exhibited two 
experimental missiles both of which were briefly referred to in our issue 
of July 3rd. The first was an experimental test vehicle developed by the 
ballistics and aerodynamics laboratory at Vernon, just down the Seine 
from Paris. This was propelled by a by-fuel rocket, the fuels being 
strong nitric acid and gas oil. These fuels were carried in chrome moly- 
bdenum tanks of 370 and 165 litres capacity respectively. The fuel is 
blown from the tanks by steam from a generator pani at 600 deg C 
and 390 lb/sq in pressure. The nitric acid circulates in a double section 
around the centrifugal combustion chamber to confer some cooling. The 
combustion chamber itself operates at 3,000 deg C, and pressure of 
285 lb ‘sq in, the fuel flow being 44 lb per second and the efflux velocity 
6,600ft per second. 

The other missile was the black-and-yellow S.E.15§22 glider bomb, 
which has been developed as an air-to-ship weapon. It resembles a small 
aircraft, of some 15ft span, with slightly swept wings of about 12 per cent 
thickness chord ratio, The main construction is in flush-riveted stressed 
skin of less than 20-gauge, although the wing-tips were of solid wood. 
The only controls appeared to be a conventional rudder and a pair of 
venetian-blind air brakes which could be run down electrically beneath 
the inner wings, their position at 90 deg to the airstream being main- 


This is the Curtiss-Wright-Dehmel Type 501 instrument flight trainer. 
In the foreground is the instructor's occasional seat, and the panel by 
which he introduces ‘‘difficulties."’ 


tained by roller guides. No engine was fitted, and the only external 
control or sensing deyice was the long nose pitot. We learnt that the 
design Mach number was 0.75, and that the design has—as might be 
since been superseded. 

ontupet.—A varicty of aluminium- and magnesium-base sand 
castings was shown by this famous foundry. The most interesting was 
a piece of pre-fabricated wing built to the specifications of O.N.E.R.A. 
(which see) with six pierced ribs and a plate spar. Shown just as it left 
the mould, without more than a brushing clean, this appeared to have a 
finish rather inferior to that of similar developments in the U.S.A. and 
this country. 

O.N.E.R.A.—The Office Nationale d’Etudes et de Recherches Aéro- 
nautiques corresponds very roughly to our Royal Aircraft Establishment, 
with a possible leaning towards the theoretical, as distinct from the 
operational, aspect. This was a stand of singular interest. 

The largest exhibit was an excellent one-eighth scale model of the 
working section of the large transonic tunnel at Modane. ‘The full- 
size tunnel, which is rapidly nearing completion, has a diameter at this 

int of 8m (about 25ft) and a maximum horse-power of 110,000. 
Within the model was a test body, with missile-like profile, mounted 
on a rather complex wire system. 

A novel development was a means for studying the flow of fluids in 
rocket motors. ‘Two sheets of Plexiglas are placed about one half-inch 
apart, their profiles being shaped to represent the combustion chamber 
and venturi of a rocket. Fuel and air is fed into the chamber and burnt, 
the feed and ignition being initiated very violently. After from one to 
three seconds the Plexiglas is too badly burnt for the results to be repre- 
sentative, but the initial combustion is photographically recorded at from 
1,000 to 3,150 frames/second by a special camera, whose maximum 
“speed” we were assured was 6,000 frames/sec. By this means can flow 
patterns be determined to a high degree of accuracy. 

A related exhibit was a means for determining the flame temperature 
of rockets. A photocell, placed near the rocket exhaust, receives in quick 
succession the emission | a standard reference lamp; the same light 
after passage through the flame of the rocket; and the light from the 
rocket alone. Each set of readings is taken at a single monochrome 
wavelength in the band 4,000 to 8,000 A.U.; and the resulting photocell 
readings can be made with a frequency as high as 4,500 per second. 

A single-stage supersonic compressor rotor was a ‘““monobloc’’ proto- 
type machined from solid light alloy (R.R.58) to a high degree of pre- 
cision. The blades were of about 7 per cent thickness, flat on one side 
with a double wedge profile, the maximum thickness occurring at about 
40 per cent chord. The maximum operating speed for this unit—of 
some 20in diameter—was 28,000 r.p.m. 

O.N.E.R.A. have developed a new refractory alloy, which they call 
Oneral. This has a density of 8 gm/c.c. (S.G.~ 8), and a number of 
test blades were shown after immersion in acid at from 1,000 to 1,100 
deg C. For comparison a number of blades of Nimonic 80A were shown 
alongside, although resistance to acids is not normally a requirement for 
such blading. 

Plessey.—This well-known British firm shared a stand with Thermal 
Control, Ltd. The most discussed exhibit was the liquid-fuel turbine 
starter, of the type shown at the last S.B.A.C. show. Since then, the 
starter has been improved and made more compact, and a licence for its 
production has been obtained by the Hamilton Standard division of the 
United Aircraft Corporation in the U.S.A. The Plessey company claim 
that a start with the liquid-fuel unit costs roughly one-twentieth as much 
as does the expenditure of a large cartridge of the size needed by the 
largest turbojets. Altogether, it is difficult to find any reasons for not 
using liquid-fuel units, although AiResearch remain unconvinced 

Phillips and Pain.—Yet another licensee of British equipment— 
in this case, Graviner—Phillips and Pain make fire and smoke detection 
devices, and all kinds of airborne extinguishing systems. Methyl 


Bromide appeared to be the favoured extinguishing medium. 
Rochar.—The main item was a complex electronic equipment for 
measuring frequencies, such as the r.p.m. of an engine on a test-bed. 
Various sensing heads record the r.p.m., fuel- and air-consumption, and 
other 
The 


arameters, and passes these results to a frequency-meter receiver. 
nal figures can be obtained precisely by a row of illuminated 
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” 46 ” 


lights, one light appearing in each column of “units, tens, hun- 
dreds,’ and so on. 

Sadir Carpenter.—Under Verranti licence this firm makes the 
R.A.F. gyro gunsight, principally for the Vampire and Mistral. A later 
version, equipped with a radar-ranging device developed by Sadir 
Carpenter, is to be standard on the Mystere. Like many other com- 
panies, Sadir have developed an I.C.A.O.-standard V.O.R. system, and 
the ground station was shown as a model; the operating frequency was 
the usual 108-112 me. 

Sciaky.—The Paris office of this firm of welding-machine makers 
showed two large items, one a seam welder and the other for high- 
pressure spot welding. 

Both were 3-phase machines, the seam welder being a 150 kVA speci- 
men (400 max.), the short-circuit current being 80,000 amperes. The 
electrode pressure—on standard copper discs——was given as 4,400 lb. 
Examples of Sciaky production welding were provided by the Fokker 
company, who showed a Meteor 8 fuselage tank, and Dassault, who use 
Sciaky welding around the tip tanks of the Ouragan and Mystere. Other 
a XN were the flame tubes of the Atar and Hispano Nene. 

C.A.N.—Light-alloy welded pressings—no doubt joined b 
Sciaky—included an Ouragan tip tank, while a complex job in Ble § 
stabilized at 800 deg C, was the “bullet’’ fairing cone for the jet-pipe of 
an early Atar. 
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An unusual light-alloy sheet assembly was the blade for a “‘centri- 
fugal-induced flow’? windmill, and a box in one corner of the stand 
housed ten complete Mystere underwing tanks, stacked in nesting halves, 
which can be assembled in the field. S.E.C.A.N. hold world rights to 
the Lockheed “‘Speedpak”’ and the first of 12 for Air France has now 
been made. 

S.F.E.N.A. which, mounted 
vertically on its tail, was to stabilized te two ’photocells 
mounted along two axes round its nose. The idea was that, if the missile 
fell to one side, it cut the light to one cell which promptly moved the tail 
of the model in the same direction—but it failed to work. 

-C.A.N.—In addition to their models of complete aircraft, the 
Nord group of the Nationalized industry showed a number of plastic 
parts, such as are fitted to the Nord 2501 transport. In particular, there 
were polyester-resin access doors, junction box and radio-compass dome, 
and phenol-cellulose doors and panels. 

Sopos.—A wide variety of military aircrew helmets was on this stand, 
including some hard helmets which appeared to be an improvement on 
the classic U.S.A.F. P.1 or Lombard. Worn over a thin cloth skull cap, 
with flat headphones, these crash helmets were of a fibreglass-type 
substance, and one could jump on them safely. Another range of 
helmets had a similar foundation, but a leather finish and, if required, 
could incorporate telephone ear-pieces, which could be accurately 
adjusted to the wearer’s head to cut out extraneous noise. All helmets 
utilized a carbon microphone mounted on a cantilever boom, of the type 
long standardized by the U.S. Navy. 


AUTOMATIC SEAT-BELT RELEASE 


A YEAR ago (Flight, June 27th, 1952) we described a device 
patented by Mr. J. R. Sturge Whiting, of 7a West Street, 
Reading, Berks, for providing automatic release of a passenger-seat 
lap-strap after the initial impact resulting from a crash, so that 
the passenger 
only partially conscious, could make his escape without being 
troubled to release the belt fastening. The invention, we have 
since learned, aroused considerable interest among operators both 
here and abroad. 

Now Mr. Sturge Whiting has produced another fitting (likewise 
the subject of a patent application), this time designed to release 
automatically the belt fitted to a rearward-facing seat. It is shown 
in the accompanying drawing, which is intended to illustrate the 
general principle rather than to detail the exact construction that 
would be dictated by development considerations. 

Each side of the seat-back is hinged by a small fitting consisting 
of an inner barrel welded to the lower section of the tubular 
structure and, rotatable over a short travel about it, an outer 
barrel welded to the upper section. Normally, a rigid assembly 
is maintained by a suitably stressed shear-pin passing through 
both barrels. In the event of an accident imposing a heavy g-load 
on the seat-back the pin will shear, allowing the seat-back to tilt 
an inch or so backwards (i.e. in the direction of flight, since the 
seat is rearward-facing). A stop-pin in a suitably shaped slot 
limits the movement to the small travei necessary to effect the 
next phase of operation. 

This second phase depends on the fact that the belt anchorage 
at each end is by a ball-ended member which passes through a pair 
of triangular slots cut in the two barrels, and normally retained 
by the apexes of the slots, as shown in the illustration, When the 
pin shears, and the outer barrel moves, the two slots come into 
full register, and the ball-end is thereby freed, so that the belt 
is immediately released. 

We have raised with the inventor the question of safety during 
any violent movements of the aircraft which might occur (e.g. 
after a belly landing or a “‘glancing’’ crash) subsequent to the 
initial impact. His argument on this aspect is: ‘‘After the first 


General arrangement and details of the seat-belt release described above. 
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could be quickly got out by rescuers, or, even if 


shock of a crash in which there may be more than one impact 
(by no means typical), the safety-belt has no further duty to perform 
and has instantly become a danger to the passenger. With a 
backward-facing seat the only factor calling for belt support after 
impact would be renewed acceleration during the split seconds 
between the first and subsequent shocks, and this could take 
place only if the machine again became airborne under power long 
enough to bring the passenger forward from his position pressed 
against the seat-back—an impossible hypothesis in the infinitesimal 
time available.” 

Mr. Sturge Whiting adds that, following American comments 
on his original belt-release device, the new project is also intended 
to be used, if required, on forward-facing seats and in conjunction 
with that invention. This, he says, would afford “‘a release action 
in all directions of g-load except the directly lateral, which would 
be a most rare occurrence in a forward-moving vehicle out of 
control.” 


SOME RUSSIAN HISTORY 


(concluded from page 80) 


afterwards in his little book The Rocket into Interplanetary Space 
without even having heard of Ziolkovski! 

Chapter nine, the last, is headed, ‘‘Jukovski and Soviet Science.” 
This claims that many of Jukovski’s theories have been wholly or 
‘in part plagiarised’’ by foreign scientists. Jukovski, it is claimed, 
“had pointed out that a helicopter rotor had both crosswise and 
lengthwise forces and movements and gave formula for calcu- 
lating these.’’ These early works of Jukovski were developed by 
“Glauert in 1926” and “Locke in 1928,” with the result that 
“abroad many aerodynamic engineers now ascribe theories of the 
helicopter rotor to Glauert and Locke.”’ 

Whilst “highly prizing the work of the world’s great discoverers 
Galileo, Copernica and Darwin, it is the duty of all Soviet scien- 
tists, as they study the classical heritage of the past, to strengthen 
the authority and the individuality of the science of the Socialist 
Soviet Fatherland.”’ 

Commenting on the war, the book states: ‘‘During the war the 
aircraft of Stalin’s Air Force were faster and more manoeuvrable 
and had much heavier and more reliable armament in comparison 
with the aircraft of the enemy in the West and Far East.”’ “This 
superiority was due to the sound foundation laid by Jukovski and 
the high quality of the ensuing scientific discoveries.” 

The upper crust of contemporary Russian aircraft designers are 
given as “Ilyushin, Mikoyan, Lavochkin, Yakolev, Kleenov and 
Schetzvov.”’ ‘*These and other followers of Jukovski create new 
types of fast jets which carry on their wings the undying glory to 
the father of Russian aviation, Professor N. Jukovski.”’ 

Owing to the Russian method of phrasing sentences, it is diffi- 
cult to comment on the generai style of the book. Much of it 
reads smoothly, but occasionally the clumsy wording spoils the 
rhythm. The paragraphs dealing with the various claims of 
Russian “‘firsts’’ in aeronautics lack the spontaneity of much of the 
rest of the book and one suspects that these have been carefully 
vetted and re-written by a higher authority than the author. 

A feature boring to the Western reader is the continued repeti- 
tion of idolatrous phrases. One cannot imagine French or British 
National Servicemen settling down and reading a book of this 
nature. But perhaps this is just one of the many things contribut- 
ing to the great Russian enigma. 
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avelin 
twin Sapphire fighter 


Britain's first operational delta-winged aircraft the 

Gloster Javelin is powered by two Armstrong Siddeley Sapphire 
turbojets, the engines which are destined to be 

of the greatest strategic importance in the 


equipment of Western air forces 


Yapphire TURBOJET 


ARMSTRONG SIDDELEY MOTORS LIMITED - PARKSIDE - COVENTRY 
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Chosen by the Royal Iraqi Air 


and the air forces of eleven other ~— 


countries 


_ The side-by-side seating facilitates instruction: in» 
high-altitude combat and gunnery | 


- i ground attack with rockets and bombs 


and handling experience at high Mach numbers 


VAMPIRE TRAINER 


(de Havilland Goblin jet engine) 


GuGines 
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“V"" of No. 85 Squadron—a late-production S.E.5A with Wolseley Viper engine and strengthened undercarriage. 


THE 


Historic Military Aircraft: No. 5 


HE S.E.5 was by far the most successful of all the 

aeroplanes designed at the Royal Aircraft Factory. Its 

name, and those of the Bristol Fighter and Sopwith 
Camel, probably symbolize the first war in the air to more 
people than any other group of contemporary machines. 
In the hands of such pilots as Mannock, Bishop, Ball, 
McCudden, McElroy and Rhys-Davids, the S.E. proved 
itself to be one of the most effective single-seat fighters 
ever built. 

The S.E.1 was not a true ancestor of the S.E.5 but deserves 
a place in history as the first machine to be designed and built 
at His Majesty’s Balloon Factory, Farnborough. No official 
encouragement to design and construct aeroplanes was given to 
the staft of the factory up to the end of 1910, despite their keen 
desire to do so, but in December of that year an opportunity 
presented itself in the shape of a Biériot monoplane which had 
been sent to Farnborough from Lark Hill for repair. This machine 
had a 60 h.p. E.M.V. engine, and was regarded as so dangerous to 
tly that it had earned the nickname of The Munkiller. 

When authority for the repair of the Blériot was sought from 
the Master General of Ordnance it was requested that the 
authorization should cover reconstruction. This authorization 
was granted in January, 1911, and reconstruction began under the 
general direction of Mr. Mervyn O’German : the design work was 
carried out by F. M. Green and Geoffrey de Havilland. 

The aeroplane which emerged bore no resemblance to the 
original Blériot ; indeed, the only feature common to both machines 
was the E.N.V. engine. The product of the reconstruction was a 
remarkable canard biplane, which was designated the Santos 
Experimental No. 1, after Santos Dumont, who was regarded as 
having originated the tail-first arrangement with his 14bis: the 
Wright brothers were apparently unrecognized. The S.E.1 was 
the only Santos Experimental to be built. It crashed on 
August 18th, 1911, killing Lt. Theodore J. Ridge, then assistant 

rintendent of the factory. 

he true progenitor of the later S.E. line was a tractor biplane 
of remarkably clean lines, known as the B.S.1, or Blériot Scout. 
This designation, like that of B.E., signified that the aeroplane was 
of tractor layout, the origination of which was attributed to Louis 
Blériot. The B.S.1 was mainly designed by Geoffrey de Havilland, 
and was flying early in 1913. It was the first aeroplane in the 
world to be built to what later came to be known as the single-seat 
scout formula. The B.S.1 was first designed to have the 140 h.p. 
14-cylinder two-row Gnéme rotary, but the 100 h.p. Gnéme of 
similar configuration was actually fitted. The tail unit was 
similar to that of the B.E.3, but the rudder proved to be too small 
to balance the side area of the deep forward fuselage : there was 
no fin, The bad directional control led Geoffrey de Havilland to 
design a new rudder, but he continued to fly the B.S.1 with its 
original rudder while the new one was being made. 


The S.E.1 (upper picture) and the B.S.1. 


By J. M. BRUCE, M.A. 


THIS, J. M. Bruce’s fifth contribution in his series dealing with 
famous military aircraft of earlier days, describes the ancestry, 
development and achievements of one of the greatest fighting 
aircraft of all time—the S.E.s5. Former 
articles in the series appeared on October 17th last (D.H.4), 
November 7th (Bristol Pigheer), December 12th (F.E.2) and 
February 27th (Handley Page o 100 and 0/400). 


This proved to be the machine’s undoing, for it crashed in 
March 1913, just after having been timed at a mean velocity of 
91.4 m.p.h. over a measured course with Lt. de Havilland (as Sir 
Geoffrey then was) at the controls. 

The B.S.1 was rebuilt and re-designated B.S.2, in which form 
the machine had a considerably larger rudder of higher aspect 
ratio, with a small area of fixed fin above and below the fuselage, 
whilst a divided elevator replaced the one-piece surface of the 
B.S.1. The B.S.2 was powered by an 80 h.p. Gnéme nine- 
cylinder rotary engine. 

Before long the designation B.S.2 was dropped in favour of 
S.E.2, but now the initials S.E. ‘Scout Experimental,” 
and had no connection with the S.E.1 apart from the preservation 
of the numerical sequence. The design was further revised, and 
reappeared as the S.E.2A, still with the 80 h.p. Gnéme, but with 
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a completely redesigned rear fuselage and tail unit. The fin 
and rudder were considerably enlarged, and the rear portion of 
the fuselage was fabric-covered in place of the monocoque struc- 
ture used on the B.S.1 and B.S.2/S.E.2. It was the S.E.2A which 
saw operational service in France with No. 3 Sqn., R.F.C., from 
October 1914, until March 1915, and of it was said: “Its speed 
enabled it to circle round the enemy’s machines and gave it a 
decided ascendancy.’’ A further development was projected as 
the S.E.3, but seems not to have been built. 

The S.E.4 was perhaps the most revolutionary of all the S.E. 
series. It bore a family resemblance to the S.E.2 and S.E.2A, 
but much of the design was the work of Mr. H. P. Folland, and the 
whole aeroplane was remarkably clean for its day. The engine 
fitted to the S.E.4 was the 160 h.p. 14-cylinder two-row Gnéme, 
closely cowled and driving a four-bladed airscrew. The large 
spinner had a fan built in to assist cooling, and full span ailerons- 
cum-flaps were fitted : all joints between control and fixed surfaces 
were faired. The original undercarriage consisted of an inverted 
tripod which had a car spring, with a wheel at each end, mounted 
on its apex; but the machine rolled too much when taxying and 
a plain ee structure was substituted. A transparent cockpit 
cover of moulded celluloid was provided, but no pilot could be 
persuaded to fly the S.E.4 with the cover on: it was considered 
to be too dangerous. The S.E.4 was the fastest aeroplane in the 
world at the time of its existence : the top speed was 135 m.p.h. 
and the initial rate of climb was in the neighbourhood of 1,600ft 
per minute. Unfortunately, the big Gnéme engine was unreliable, 
and the 100 h.p. Monosoupape was later tried : with the latter 
engine the maximum speed was reduced to 92 m.p.h. 

S. madi was never used spueienaty, but from it was 
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developed the $.E.4A. This machine bore little resemblance to 
the S.E.4, although it had similar full-span control surfaces on the 
mainplanes which could act as either ailerons or flaps. It may 
have been designed with more regard to production, for it had 
a plain fabric-covered fuselage whereas that of the S.E.4 was a 
plywood monocoque. Four S.E.4As were built in 1915, and the 
type is of considerable interest because its vertical tail surfaces 
were very similar to those used on the later S.E.5. The 80 h.p. 
Gnome was fitted, the two-bladed airscrew having a large spinner 
with built-in cooling fan. The spinner was later discarded, and 
the 80 h.p. Le Rh6ne was also fitted as an alternative power plant. 
A weapon of some kind could be carried on special brackets above 
the upper wing, and fired forward over the airscrew. The S.E.4A 
was highly manceuvrable, and its tractability was demonstrated 
frequently and to the full by Frank W. Goodden, that great 
prewar pilot who became chief test pilot at the factory. It is 
doubtful whether any S.E.4A saw service in France, but at least 
one was used on Home Defence duties: in late 191§ it shared 
Joyce Green Aerodrome with a B.E.2C, as part of the defences 
of London. 

It was not until late in 1916 that the next machine of the S.E. 
series appeared. Designated S.E.5, this aeroplane was the pro- 
totype of the single-seat fighter which proved to be one of the most 
successful aeroplanes of the First World War, and on which the 
greatest British fighting pilots scored many of their victories. 
Those chiefly concerned in the design were H. P. Folland, J. Ken- 
worthy and F, W. Goodden, under the general — of F, M. 
Green, then chief engineer at the factory, and S. W. Hiscocks, 
then chief draughtsman. The S.E.5 was designed round the 
150 h.p. Hispano-Suiza liquid-cooled vee-eight engine, for at that 
time no suitable British engine was available. The Hispano-Suiza 
first appeared in 1915, and the first British order for 50 engines was 
1" in August of that year on the recommendation of Lt. Col. 

. R. M. Brooke-Popham, who had examined one in Paris. First 
deliveries against this order were not made until August, 1916, 
and most were diverted to the S.E.¢§s. 

The first prototype, numbered A.4561, made its first flights 
in December, 1916, and the machine proved to be satisfactory. 
However, an unsuspected weakness in wing design led to the 
destruction of the prototype at the end of January 1917, and in 
the crash Major Frank W. Goodden lost his life. Not only was he 
a fine pilot, but he had assisted considerably in the design of the 
S.E.5, and his loss was a severe one. Production was halted while 
the wing design was modified : stronger lift-bracing was fitted, and 
the production machines began to appear in March 1917. By the 
end of that month 16 had been delivered. The wings of some of 
the earliest production machines (e.g., A.4848, A.4850, A.4853), 
as issued to No. 56 Squadron, retained the same plan-form as those 
of the first and second prototypes, but others (A.8904, A.8910, etc.) 
had the wings with blunter tips and slightly reduced span which 
became standard on all S.E.5s and §As. 

Structurally there was nothing very unusual about the S.E.5, 
but it was characterized by excellent detail design. A good deal 
of the aerodynamic refinement which its predecessors had dis- 
played was sacrificed to achieve serviceability and ease of main- 
tenance, and in service the aeroplane acquired a reputation for great 
structural strength. The fuselage was a typical box girder of 
wooden construction, cross-braced for rigidity and fitted with 
a rounded top-decking : a streamlined headrest was fitted to some 
machines. The covering was of fabric over most of the structure, 
but plywood was used about the cockpit and as a reinforcing web 
on the fuselage sides below the engine-bearers. The wings had 
spruce spars, but no compression struts were fitted : instead cer- 
tain ribs were made solid and acted as compression members. The 
incidence of the tailplane was variable in flight, and a sprung 
steerable tailskid was fitted. 

The early production S.E.§s had an external gravity fuel tank 
mounted above the centre section, but later machines had the 
gravity fuel supply carried in a tank shaped to fit the nose portion 
of the upper centre section. Exhausts varied considerably in 
design, for it was some time before the long horizontal pipes 
became more or less standard. The first and second prototypes 
had short manifolds with a single central outlet; other S.E.§s had 
L-shaped manifolds with the outlet either at the forward or the 
rear end of the manifold. Most of the early production machines 
supplied to No. 56 Squadron seem to have had the L-shaped mani- 
folds with forward outlet. 

One of the more remarkable features of the S.E.5 was the arrange- 
ment of its armament. At a time when twin fixed belt-fed machine- 
guns were just beginning to come into fashion, the S.E. struck a 
different note with its single synchronized Vickers in the fuselage 
and a Lewis on a Foster mounting, firing forwards over the upper 
wing. The Foster mounting underwent slight modifications from 
time to time in service, and on some S.E.s it was a little higher above 
the centre-section than on others. At first the Lewis gun fired 

lel to the Vickers, but before long the rail of the Foster mount- 
ing was raised a little at the rear to provide converging fire. The 
Lewis could, of course, be pulled down for firing upwards, a com- 
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bat tactic favoured by Capt. Albert Ball, V.C. Both guns were in- 
clined upwards in relation to the line of flight, the Vickers having 
the greater angle. 

The S.E.5§ was one of the first fighting aircraft to be fitted with 
the Constantinesco synchronizing gear for the Vickers gun. At 
first this gear was not properly understood and gave a good deal of 
trouble : many pilots shot their own airscrews off, and others found 
that their Vickers gun would not fire at all. Once the C.C. gear, as it 
was called, had outgrown its initial troubles it was very successful, 
but many German pilots owed their lives to the gear’s defection in 
its early days. 

No. §6 Squadron, R.F.C., was the first unit to be equipped with 
S.E.§s, and received its first machine on March 13th, 1917. By 
April 5th the squadron’s establishment of 12 S.E.s was completed, 
and it went overseas two days later. The first production S.E.s had 
a curious transparent hood over the cockpit, which was promptly 
named ‘‘the greenhouse”’ by the pilots. This canopy was probably 
developed from experiments which had been carried out on A.4561 
with transparent side extensions of its windscreen (by which ume 
the machine had acquired L-shaped exhausts with rear outlet), but, 
whatever its origin, the cockpit cover was greatly disliked, for it 
interfered seriously with forward visibility, and constituted a 
danger in the event of a crash. Major R. G. Blomfield, then C.O. 
of No. 56 Squadron, was alarmed at this impairment of his pilots’ 
fighting efficiency and promptly grounded the entire unit after its 
arrival in France until a simpler form of windscreen could be 
devised and fitted. The resulting small flat Triplex windscreen 
became standard on S.E.§s. 

The squadron’s first patrol was made on April 22nd, 1917, when 
five S.E.§s patrolled the line Lievin-Croisilles. Ball was leading, 
and attacked an Albatros two-seater which fled, nose down, for the 
sanctuary of the German lines. The patrol was unable to give chase, 
for it had been expressly ordered that no S.E.5§ was to cross the 
lines. On the fellowing day the S.E.s were used over the lines for 
the first time, and Ball opened No. 56’s scoring by shooting down a 
German two-seater near Tilloy and a green Albatros scout over 
Cambrai. Ball was flying a Nieuport scout when he shot down the 
two-seater, for he did nox at first like the S.E., which was not quite 
so responsive as the lighter Nieuport. On April 26th, 1917, he had 
a narrow escape from death in the fighting in which, flving an S.E.5, 
he scored his 13th and 14th definite victories. He was saved 
only by the speed and double volume of fire of the S.E., and he 
thereupon became reconciled to the machine, and used his 
—— only once again over the lines before his death on May 
7th, 1917. 

No. 56 Squadron had a brief period on Home Defence duties 
from June 21st to July §th, 1917, when it was withdrawn to Bekes- 
bourne as a counter-measure to the German air raids on London. 
During the period no attacks were made on the capital, and the 
squadron rejoined the B.E.F. Up to this time, No. 56 was the 
only squadron equipped with the S.E.5, but during the month of 
July No. 60 Squadron began to replace its Nieuports with S.E.s. 
A little earlier, in June, No. §6 received the first of the S.E.5As, and 
was completely re-equipped with the new type by the end of 
August, 1917. 

he performance of the S.E.5 on active service had been 
closely watched, and operational requirements soon suggested a 
number of necessary modifications. A more powerful version of 
the Hispano-Suiza engine became available : it delivered 200 h.p. 
and had a reduction gear to drive the airscrew. The first installa- 
tion of a 200 h.p. geared Hispano-Suiza was made in the second 
prototype S.E.5. The engine drove a two-bladed airscrew and was 
fitted with short exhaust manifolds. Photographs of this aeroplane 
show that it had the original longer-span wings, but disclose no 
serial number. It seems probable, however, that it would be 
A.4562, for A.4563 existed with a different installation «f the 200- 
h.p. Hispano-Suiza. This last S.E. had L-shaped exh. \usts, full- 
length radiator shutters, and the shorter span wings : the engine 
drove a four-bladed airscrew. The use of radiator shutters was 
dictated by the increased altitude at which the S.E. could fly and 
fight when fitted with the more powerful engine. 

Production machines with the 200 h. Pp. engine were re-designated 
S.E.5A. The forward portion of the fuselage was slightly deeper 
than that of the S.E.5, and a streamlined headrest was built integral 
with the after top-decking. This headrest was frequently removed 
in service by pilots who wanted the best possible rearwards view. 
The top of the radiator cowling was semi-circular, its sides were 
slightly rounded, and fairings were usually fitted to each end of the 

rojecting rocker housings. The long exhaust pipes eventually 
Coniene standard fittings, but some early S.E.5As had short pipes 
somewhat similar to those of the Sopwith Dolphin. The shape of 
the cockpit varied considerably, some machines having slightly 
bulged sides; and the S.E.5As with geared Hispanos usually had 
four-bladed airscrews. 

Early experiences with the higher-powered Hispano-Suiza 
engines were not happy, and a failures late in 1917 placed 
the supply of British aircraft, particularly S.E.5As, in jeopardy. 
As early as May 7th, 1917, Sir William Weir, then Controller of 
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First prototype of the S.E.5. 
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First prototype S.E.5 (Frank Goodden in cockpit). 


Second prototype S.E.5 (200 h.p. Hispano-Suiza). 
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Aeronautical Supplies, reported that the Wolseley-built 200 h.p. 
Hispano-Suiza had broken four crankshafts in succession after an 
average run of four hours each. Trials continued and eleven modi- 
fications had to be made, in consequence of which production was 
considerably delayed. In order to ensure availability of some 
engines, the Wolseley Company were asked to make 400 Hispano- 
Suizas of the original 150 h.p. type, but, owing to some mis- 
understanding, the firm set about the development of a higher- 
compression engine based on the Hispano-Suiza design. The 
ultimate product was known as the V/olseley Viper, but by the end 
of August 1917 only ten had been produced instead of an expected 
total of 140. 

Trouble was also experienced with the 200 h.p. Hispano-Suizas 
which were built in France by the Brasier concern. Many of them 
had to be overhauled owing to faulty hardening of the gearwheels 
and airscrew shaft, but by October 1917 the situation had become 
so critical that the engines had to be passed for service without 
overhaul. It was argued that unreliable engines were better than 
none at all, and entries were made in the engine log-books that the 
badly hardened gears had been fitted because no others were avail- 
able. By January 1918, about 400 new S.E.5A airframes were 
lying in store because there were no engines for them, and probabl ly 

ene have remained there but for the delivery of Mayen-bui 
Hispano-Suizes against an order for 8,000 which had been placed 
on the insistence of the Admiralty at the end of 1916. 

A former member of No. 60 Squadron, writing in 1934, described 
the situation in the autumn of 1917 in the following terms :— 

“We were fitted out with S.E.§s [sic], with geared Hispano- 
Suiza engines, and experienced 2 devastating period of bad luck 
with the new machines. Pilots would return from patrol blinded 
with oil, petrol pipes leaking, ‘dud’ oil pressure, leaking radiators, 
choked carburetters, broken gears, half a propeller through faulty 
C.C. gear, sometimes no propeller at all, due to gears seizing up, 
fusing and burning the propeller boss, and also due to propeller 
bosses working loose through faulty grinding of the boss on the 
shaft. 

“This deplorable state of affairs existed for some time, and 
seriously retarded the work of the Squadron in spite of superhuman 
efforts to rectify the troubles. 

“The sound of the gears, aggravated by faulty carburetters, 


Early-production S.E.5A. 


First prototype S.E.5 with modified exhausts and windscreen. 


Second producticn version with semi-enclosed cockpit and gravity tank. 


created a noise that would have discouraged any aspirants for 
flying honours.”’ 

In spite of all these difficulties the S.E.5A proved itself to be a 
remarkably efficient fighter, as the impressive victory scores of 
many of the S.E. pilots testify. It would, in fact, be almost invidious 
to attempt to describe any particular action or actions in which 
S.E.s rere ated, but the achievement of Captain W. G. Claxton 
(37 E.A.) of No. 41 Squadron deserves to be remembered. Flying 
an S.E.sA on July 4th, 1918, he shot down a Pfalz D.III, an 
Albatros, two Fokker Dr.is and two German two-seaters—six 
victories in one day. (The feat of shooting down six enemy machines 
in one day was not, of course, unique: on at least two earlier 
occasions it had been accomplished by Camel pilots, both, as it 
happened, of No. 43 Squadron. On March 24th, 1918, Capt. ie 
Trollope shot down six, and Capt. H. W. Woollett repeated this 
performance on April 12th, 1918.) 

S.E.§s fi d in the combats in which several leading German 
ilots fought their last fight. Oberleutnant Erich Loewenhardt 
6 victories) was killed on August roth, 1918, as a result of a mid- 

air collision which occurred in the course of a combat with a large 
number of S.E.sAs over Chaulnes. Leutnant Werner Voss (48) 
was shot down by Lt. A. P. F. Rhys-Davids (23) on Septem- 
ber 23rd, 1917, after fighting with gallant brilliance, single-handed, 

inst six of No. 56 Squadron’s best pilots. Leutnant Kurt 

listhoff (27) was brought down and ca Sey on June 17th, 1918, 
in the course of a fight between 13 S.E.5As of No. 24 Squadron 
and 10 Fokker D.VIIs. 

On the other hand, S.E.s did not appear in large numbers in 
the victory logs of the German pilots. Manfred von Richthofen 
shot down only 3, Loewenhardt 3, Hauptmann Willy Reinhard 1, 
Wiisthoff 2. Between November, 1917, and September, 1918, the 
Germans claimed to have brought down a total of 235 S.E.5s 
within their lines : the comparable figure of Sopwith Camels was 

a The S.E. is, perhaps, epitomised in this sentence from “King 
of Air a ee, the biography of Major Edward (‘‘Mick’’) 

.C., D.S.O., M.C., written by Sqn. Ldr. Ira Jones, 
Ds S. M. M. M.: “And as far as my investigations go, 
it (the S. E. 5A) was the most feared and respected of all our war 
machines by the enemy.”’ 

The S.E. had none of the sensitive—almost over-sensitive— 


5.E.5A of No. 24 Squadron with reduced dihedral. 
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Designed for 
high - speed 


jet aircraft 


‘THE Martin-Baker Mk. 2 fully automatic ejection seat is 
designed to reduce escape procedure to the minimum. 

Once ejection is made the complete sequence of release from 
the seat is automatic and no further action by the occupant 


is necessary. 
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$.E.5A dual-control conversion. 


THE S.E.5 


maneeuvrability of the Sopwith Camel, but it was stable, warm, 
and had good climbing characteristics. It was very well liked by 
those who flew it, for its great strength inspired confidence in 
combat and its stability made it an excellent gun platform. Some 
individual modifications were made by those pilots or units who 
wanted greater tractability. In No. 24 Squadron, for instance, the 
wings of the S.E.5As were rigged with considerably less than 
standard dihedral. 

Only the sturdy construction of the S.E.5 saved the life of 
Major G. C. Maxwell, M.C., D.F.C., A.F.C., on April 28th, 1917. 
Then a lieutenant in No. 56 Squadron, he had fought several 
Albatros scouts over Fontaine when his S.E. was hit by anti- 
aircraft fire. The engine and elevator controls were damaged, and 
Maxwell was compelled to glide down with practically no elevator 
control over his machine. He struck the shell-pitted ground near 
Combles at about 140 m.p.h., and the whole front portion of the 
machine, including the engine, broke off. The rest of the S.E.5, 
with Maxwell still in the cockpit, bounced along for nearly 
100 yards and was completely wrecked. Maxwell was unhurt, and 
went on to survive the war with a victory score amounting to 27 
enemy aircraft. 

The whole history of the war in the air from mid-1917 until the 
Armistice is full of actions fought by S.E.s, and the machine’s 
quality can be assessed from the record of No. 56 Squadron. 
Between April 23rd and September 30th, 1917, the squadron shot 
down 200 enemy aircraft; by the Armistice its score had risen to 
427. And it is more than coincidence that most of the highest- 
scoring British fighter pilots flew the type : Mannock (73 E.A.), 
Bishop (72), McCudden (§7) and Beauchamp-Proctor (54) scored 
many of their victories on the S.E. 

McCudden had a specially modified S.E.5A which had a smaller 
fin and narrow-chord elevators, and was the first machine to be 
fitted with the stronger undercarriage which later became standard. 
The machine was numbered A.4891, and carried a red spinner 
which had been taken frorn an L.V.G. two-seater shot down by 
McCudden in November, 1917. The revised undercarriage had 
strengthened front legs, each of which consisted of an elongated 
triangle composed of two steel tubes faired over with wood; the 
original undercarriage, used on S.E.5 and §A alike, consisted of 
plain vees of single steel tubes, each leg being of streamline section. 

The S.E.5 is always best remembered for its combat exploits, 
but ground-strafing was also one of the duties discharged by the 
S.E. squadrons, particularly during the German offensive of 
March 1918, and the battles of the Lys. A typical record of the 
use of S.E.Ass in the hazardous work of ground attack is that of 
No. 24 Squadron. Between February and November of 1918 the 
S.E.5As of that unit dropped 2,229 twenty-five-pound bombs and 
fired 92,522 rounds at ground targets. 

Development of the Hispano-Suiza engine continued, and its 
output was raised successively to 220 h.p. and 240 h.p. These 
engines were fitted to the S.E.s5A, but the ultimate production 
machine had the 200 h.p. Wolseley W.4A Viper, which was a 
direct-drive engine and maintained its power at altitude more 
efficiently than the Hispano-Suizas. With the Viper, the S.E.’s 
speed went up to 135 m.p.h. at sea level, and was no less than 
123 m.p.h. at 15,000ft. The Viper-S.E.5A could be distinguished 
by its deeper radiator, which had a flatter top than that of the 
Hispano-S.E., and, usually, by the absence of fairings for the valve 
rocker housings. Some S.E.5As had the Wolseley W.4B Addez, 
a geared development of the Viper. 

The S.E. served in other theatres of war and with Home 
Defence units, but it was not particularly successful in the latter 
capacity. It was said to be difficult to land at night on small 
aerodromes, and its liquid-cooled engine prevented it from warm- 
ing up quickly and making a speedy take-off such as could be made 
by rotary-powered machines. Squadrons No. 37, 50, 61 and 143 
used the S.E.5A for home defence work, but all had changed over 
to Sopwith Camels before the Armistice. 

In Palestine, the S.E. wes used by Squadrons No. 111 and 145. 
These squadrons effectively kept their opponents grounded from 
September 19th, 1918, and had a share in the destruction of the 


retreating Turkish army in the Wadi el Far’a two days later. In 
the afternoon of September 23rd the S.E.5As of No. 111 Squadron 
delivered no fewer than 19 attacks against another body of Turkish 
troops retreating along the Es Salt-Amman road. 

In Macedonia, Squadrons No. 17 and 47 each had four S.E.5As 
by February 1918, and soon made their presence felt in a way 
which the B.E.12 could never have done when it was the R.F.C.’s 
best machine in that area. Capt. F. G. Saunders and Lt. G. E. 
Gibbs of No. 17 Squadron shot down six enemy machines between 
January 22nd and February §th, 1918, and on March 13th, Gibbs 
attacked seven Albatros scouts single-handed, shooting one down 
into Lake Dojran. These S.E.5As were taken over by No. 150 
Squadron on its formation on April Ist, 1918. At the time of the 
Armistice it had nine S.E.s on its strength. 

At home, several experimental versions of the S.E.5A were 
flown. A two-seat version existed, obviously for instructional 
purposes : the second cockpit was cut out immediately in front of 
the normal one, and probably necessitated modification to the 
main fuel tank which, on the standard S.E., was situated above 
and behind the engine. 

Perhaps the most interesting experimental S.E. was one which 
was fitted with a balanced rudder somewhat similar to that of the 
Avro 504, and two small fins on the tailplane. It was used in 
spinning experiments. Another Hispano-powered S.E.5A was 
fitted with an underslung radiator, the normal square nose being 
blanked off. 

This last machine may have paved the way for the S.E.5B, a 
1918 development which had a streamlined nose with a large 
spinner on the airscrew and a retractable underslung radiator. The 
S.E.5B was fitted with sesquiplane wings, and was used in com- 
parative tests with the standard S.E.5A. In order to provide a 
complete set of comparisons it was later fitted with standard S.E.5A 
wings. The S.E.5B was numbered A.8947 and survived at least 

until 1920. 

Some S.E.s remained in service after the Armistice until about 
1922, but the Sopwith Snipe was adopted as the R.A.F.’s standard 
single-seat fighter, and the S. E.s were gradually withdrawn. Some 
were used in further experiments. In 1921 one was fitted with a 
French fire-prevention apparatus by Major G. H. Norman, who 
had done a good deal of work on fire-prevention, notably with a 
specially modified Avro 504K powered by an A.B.C. Wasp engine. 
Norman was so confident of the effectiveness of the French equip- 
ment that he was determined to try it out in the air, and ultimately 
succeeded in setting fire to the S.E. The extinguisher put the fire 
out successfully, but Norman was still half-blinded with smoke on 
the approach, and crashed. He later collapsed and died. 

When the British Aviation Mission to the Imperial Japanese 
Navy went to Japan in 1921, among the sample British aeroplanes 
it took with it was one Viper-engined S.E.5A. The S.E., together 
with the Martinsyde F.4, greatly influenced early Japanese design, 
particularly that of the Mitsubishi S-81. 

The S.E.5A was used in the Royal Australian Air Force after the 
war, and the type was also used in Canada in the post-war years. 
At least one was used in the Ukraine by the Bolsheviks, and bore 
insignia consisting of a red star on a white circle which had a thin 
red outline. 

In America, the Curtiss Aeroplane and Motor Corporation was 
given a contract for 1,000 S.E.5As which were to be fitted with the 
180-h.p. Wright-Martin Hispano-Suiza. Only one machine was 
completed under this contract, but 56 others were assembled from 
British-made components. On June 30th, 1919, the U.S. Army 
Air Service had 46 S.E.s in commission and §7 in store : these totals 
nc doubt included the 38 machines which were bought by the 
American Expeditionary Force in October 1918. In 1922-23, the 
American firm of Eberhardt assembled 50 machines from spare 
parts. These machines had plywood-covered fuselages, and were 
powered by the 180-h.p. Wright-Hispano E; they were given the 
designation S.E.s5E. 

A number of S.E.5As came on to the British Civil Register from 
May 1920 onwards. G-EATE was the first, and it was followed 
by a batch of eight, G-EAXQ-XX. Notall the civilian S.E.s retained 
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Viper-S.E.s of “A’’ Flight, No. 24 Squadron. 
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their original power-plants. The first 

rivately-owned S.E.sA, G-EAZT, be- Dimensions ses | oss | S53) | S028 | | | 

ged to Dr. E. D. Whitehead Reid of : : 

Canterbury, and had a 90 h.p. R.A.F.1A, | span... Sin | 27% Sin | 27 Sin | Sin | 27h Sin | Sin 
whilst G-EBCA had an 80 h.p. Lengch 

In the field of civil flying the S.E.5A (m.p.b.) i are 7) " % 135 2 
is probably best remembered for its sky- 

writing activities in the hands of pilots like 

Major Jack Savage, inventor of sky-writing, M. L. Bramson, and S.E.5 AND S.E.5A DATA 

Sidney St. Barbe. The sky-writing S.E.s had prodigiously long Power Plant.—S.E.5: 150 h.p. Hispano-Suiza (ungeared). S.E.5A: 


exhaust pipes. The first machines modified for this form of adver- 
tising were registered G-EBDS to G-EBDZ, and ’DU gave the 
first public demonstration-on May 30th, 1922. Sky-writing was 
exploited successfully all over Europe by G-EBFF to ’FI, G-EBGJ 
to’GM and G-EBIA to’ IF, and G-EBGJ to’GL went to America 
in the service of the Skywriting Corporation of America. There 
they were modified to have a streamlined nose with underslung 
radiator and a pointed spinner. The last batch of sky-writers was 
G-EBQA to ’QC and G-EBVB. Happily, G-EBIC is still in exis- 
tence, though it is now masquerading under the spurious serial 
number B.4563—the original B.4563 was a B.E.2E. 

All the remaining S.E.5As were privately owned. G-EBOG had 
a Legiteg Hispano-Suiza and was known as the D,W.1 : its owner 
was the late Dudley Watt. The 120 h.p. Airdisco engine was fitted 
to G-EBTK and G-EBTO, but all the other civil S.E.s were stan- 
dard Viper-powered machines. 

To attempt to compress the history of one of the greatest aero- 
planes of the first World War into the compass of a few pages is an 
undertaking which can result only in something short of complete- 
ness, When the aeroplane is one so richly evocative as the S.E.¢, it 
is inevitable that what is omitted should exceed in volume that 
which is set down, and the best memories will always be in the 
minds of those who flew it. In his fine book, The Clouds Remember, 
Oliver Stewart said of the S.E.: “‘It is of all aeroplanes the richest in 
the associations of aerial fighting, of hard-contested and long- 
drawn-out ‘dog fights,’ of battles against heavy odds, of extra- 
ordinary escapes.”” And so it is, even today, when a few—too few— 
surviving examples remind us that this aeroplane was real, however 
legendary its accomplishments and those of the men who flew it 
may become. 


DIMENSIONS, WEIGHTS AND PERFORMANCE. S.E.5 AND S.E.5A 


200 h.p. Hispano-Suiza (geared); 220 h.p. Hispano-Suiza (geared); 2 
h.p. Hispano-Suiza ry ; 200 h.p. Wolseley W.4A Viper (ungeared 
200 h.p. Wolseley W.4B Adder (geared). S.E.5B: 200 h.p. Wolseley 


Viper. 
Aircraft Factory, Farnborough, Hants. 

Known batches of S.E.5As: C.1051-C.1150. D.7001-D.7050. 
Other Contractors.—The Austin Motor Co., Longbridge, Birming- 
ham: known batches of S.E.5As: B.8231-B.8346, 
.8231-B.8500), 


.1400, E3904 
derley 

.851- 


F.950. 
Pooduation4,005 S.E.5s and S.E.5As were built; 828 in 1917 and 
5377 in 1918. Of the total, only 238 were built at the Royal Aircraft 
actory itself—namely in 1916, 132 production machines 
in 191 i and 104 in 1918. ¢ remainder were built by other contractors. 

In America, §7 were built by Curtiss, commencing in August, 1918. 
Of these, 56 were assembled from British-made components, and one 
was the first of a contract for 1,000 machines. The signing of the Armis- 
tice led to the cancellation of the remaining 999. 

Allocation.—To the Expeditionary Force, France, 1,999; to the 
Middle East Brigade, 172; to Home Defence Units, 74; to Training 
Units, 728. Distribution of S.E.5s and 5As on October 31st, 1918: 
With the Expeditionary Force in France, 472; in transit to Eastern 
stations, $6; sypt and Palestine, 91; Salonika, 18; Mesopotamia, 13; 
in transit to and at aeroplane repair depots, 35; squadrons mobilizing, 

22; training units, 92; various home establish- 
ment stations, 308; with contractors and at 
aircraft acceptance parks, 182; in store, t,407. 
Total number on c 


rge, 2,696. 

S.6.5 S.E.5A reine, es guns, 
prototypes S.E.5A S.E.5A S.E.5SA ments and engine, £1,063 108; 200 h.p. 
Viper Adder | (American) Hispano-Suiza, £1,004; olseley Viper, 

£814; Wolseley Adder, 6. 
Upper 30ft in Armament.—One fixed 0.303in Vickers 
28ft 7hin 26ft Thin 26fe Thin 26ft Thin 26ft Thin Lawer 26k Ge machine-gun mounted on top of fuselage to 
Length 2ife din | 4in | 2Ofe | 2Ofe 11in | 2Ofe 11in | 20fe 10in port of centre, synchronised by Constan- 
Height Mt Sin Sin He bin He bin bin bin He bin tinesco gear to fire forward through the air- 
Chord Sfe Sfe Sfe Sft 5fe Sfe Upper 6fc screw arc. One 0.303in Lewis machine-gun 
a * a's om 3in on Foster mounting above the upper centre- 
te | | th te. Oe | section, fired by Bowden cable. Four hundred 
i ds for Vickers; four 97-round drums for 

Dihedral 5 deg 5 deg 5 deg 5 deg 5 deg 5 deg 2 deg 30 min rount t 
incidence ., 5 deg 5 deg 5 deg 5 deg 5 deg Sd Lewis. Four 25-lb Cooper bombs could be 
Spen 1 1 1 1 carried on external racks under the fuselage. 
ee! Trac t t t t t it — : 
Wing Area (sqft) 249 244 244 244 244 244 278 REC Sant No. sis 
Weights (Ib) :-— R.F.C. Sqns. No. 1, 24, 29,32 40, 41, 56, 60, 
= Weight empty 1,399 1.531 64, 68 (No. 2 Australian F.C.), 74, 84, 85, 92, 
: Military load "206 287 94. Home Defence: Sqns. No. 37, 50, 61 and 
fuel end ‘ 1,940 2,050 2,060 143. Palestine: and 
eight A J esopotamia: “A” Flight of No. 72 Sqn. 
Macedonia: Sqns. No. 17, 47 and 150. 
1378 Operational Training: Schools of Aerial 
at 5,000ft 120 i Fighting at Turnberry, Marske, Sedgeford 
at 10,000f 116 126 and Freiston. 
at 15,000ft 105 121 123 116 Known Serial Numbers and Notes on 
Climb to:— ‘ Individual Machines.— S.E.2A: 609. 
py oo ove 5_ min 35 sec | 4 min 30 sec] 4 min 55 sec} 5_min 25 sec 628. S.E.5: A.4561—first prototype. A.4563 
,000fe 13 min 40 sec | 10 min 20sec 11 min 13 min 15 sec —early installation of 200 h Hispano- 
29min | 18 min | 19 min | 27 min 35 see Suiss; wings of 26% Tito 
ervice Ceilin t t ‘9 
qn. (A.4850 flown by . A.4891—re 


* 135 m.p.h. with 240 h.p. Hispano-Suiza 


(Concluded at foot of page 93) 


-9480-C.9635, £.5637-E.5936. Air Navigation Co., 
a Ltd., Addlestone, Surrey: known batches of S.E.sAs: C.1751-C.1950, 
E.5937-E.6036. Ltd., Brooklands, Weybridge and Woking: 
known batches of s: B.1-B.200, D.3911-D.4010, E.3154-E.3253, 
=, py ys The Standard Motor Co., Ltd., Coventry. Vickers, 
ee Ltd., Vickers House, Broadway, Westminster: known batches of S.E.5As: 
B.s501-B.700, 
D.6200, D.8431- wate of 
F.5449-F.5698. Wolseley 
known batches of S.E.sA 
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Light Alloys and Production Problems 


IX papers by British aeronautical engineers were pre- 

sented at the international congress organized by 
l’Association Francaise des Ingénieurs et Techniciens 
de l’Aéronautique (A.F.I.T.A.) on the occasion of the Paris 
Aero Show. The contribution by Mr. Petter of Follands 
was summarized in our issue of July 3rd. We here present 
slightly condensed versions of two further papers, High- 
strength Light Alloys, by Mr. A. Black of Vickers-Super- 
marine’s research department, and The Transition from 
Prototype to Production in Aircraft Manufacture, by Mr. 
W. S. Hollyhock of the production department of Hawker 
Aircraft, Ltd. Of the other three papers, two had already 
been given in England before the Royal Aeronautical 
Society, and we hope to give an account of the remaining 
one, Some Problems in the Design of High-speed Aircraft and 
Theoretical Methods of Solution, by Mr. B. A. Hunn of 
Hawkers, in a forthcoming issue. 


HIGH-STRENGTH LIGHT ALLOYS 


The object of Mr. Black’s paper was to discuss various limita- 
tions and manufacturing difficulties which had arisen in the 
application of such aluminium alloys to British aircraft construc- 
tion, and to indicate methods which had proved successful in 
overcoming these difficulties. ‘The alloys considered were those 
of specifications D.T.D. 363A and D.T.D. 683. In the introduc- 
tory tables (I and II, right), the properties of the older alloy, 
B.S.S. L.65, were included for comparison. 

Considered in turn by the lecturer were certain fundamental 
properties. The first was that of ductility. In common with the 
majority of metallic alloys, Mr. Black stated, the increased strength 
of the materials was accompanied by a lowering of ductility as 
measured by the elongation obtained from a tensile test. A low 
elongation value was undoubtedly undesirable in an aircraft 
material, because only small amounts of permanent distortion 
could take place before a fracture occurred, and large amounts of 
cold work could not be withstvod without fracture. 

The specification values for the alloys considered indicated a 
ratio of proof stress to maximum stress of approximately 85 per 
cent, but in fact this value commonly exceeded go per cent. In 
these circumstances, the range of stress over which no permanent 
distortion occurred was greatly increased, and therefore there was 
a decreased range of strain over which permanent distortion with- 
out failure could take place. 

The new materials showed large increases in tensile strength, 
but unfortunately no improvement in fatigue strength. In the 
stressing of aircraft structures, the fatigue strength of the material 
used was rarely considered, and it must be assumed that the 
comparative absence of fatigue failures was due to the factors of 
safety which were applied to the calculations. 

Directional effects were next considered by the lecturer, who 
said that the ductility of the alloys varied greatly with the direction 
of grain. The reduced values in the transverse direction might, in 
fact, be lower than could be considered acceptable for an aircraft 
structural material, the effect being extremely marked in extru- 
sions and also in large forgings with widely differing sections. A 
decrease in tensile strength across the grain might also be present, 
and typical figures for D.T.D. 683 forgings showed well the extent 
of these directional effects (Table IIT). 

It had been noted that the alloys had a reduced capacity to 
absorb permanent distortion, a low ductility and a low ratio of 
fatigue strength to tensile strength. These properties were com- 
bined with a high normal stress level in use, and the result was a 
greatly increased sensitivity to stress concentrations resulting 
from bad design or surface notches. It was, therefore, essential 
in design to minimize stress concentration. 

Internal stress was produced both by cold bending and by 
rapid quenching. The magnitude of such stress depended on the 
relationship between the elastic limit and the maximum stress. 
If this ratio was high, as was the case with these alloys, residual 
internal stress would reach a high level, and was very undesirable. 

Turning to the question of methods of overcoming manufac- 
turing difficulties, the speaker dealt first with bending and mani- 
pulation. Cold bending had for many years been the most con- 
venient method of producing required shapes or of correcting 
unwanted distortion. The advent of the high-strength alloys had 
introduced considerable difficulties, and the alteration of estab- 
lished techniques was necessary. In particular, an assessment of 


Two Further Papers from the A.F.1.T.A. Congress 


TABLE |: CHEMICAL COMPOSITION OF ALLOYS 


Percentage Composition 
Element L.65 D.T.D. 363A D.T.D. 683 
Max. | Min. | Typ. Max. | Min. | Typ. | Max. | Min. | Typ. 
Copper 48 3.8 4.25} 3.0 1.8 1.5 1.3 
Magnesium 0.85; 0.55] 06 4.0 2.0 3.5 2.0 2.5 
Silicon 09 0.6 0.75] 06 0.5 
tron 1.0 06 0.5 
Manganese 1.2 0.4 0.4 1.0 0.3 4.0 0.25] 0.25 
inc 8.5 4.0 7.0 65 45 5.75 
Titanium 0.3 0.3 0.3 
Chromium 1.0 0.13] OS 0.13 
Aluminium the remainder 
TABLE II: PHYSICAL PROPERTIES 
D.T.D. D.T.D. 
0.65 363A 683 
Properties :— 
Specific gravity 2.79 2.85 2.82 
Weight, Ib/cu in ae 0.101 0.103 0.102 
Specific heat 0-100 deg CG calories, 8 0.21 0.24 0.24 
Coefficient of expansion per degree,... 
20-300 deg C | 25% 10-6 | 23x 10-6 | 23x 10-6 
Thermal conductivity, C.GS. units... 0.27 0.32 0.32 
Specific resistance, microhms/!cc 45 5.0 5.0 
Heat treatment :— 
Nominal solution treatment temp.... 
deg. C ped ave 505 460 465 
Ageing temperature, deg 170 135 135. 
Ageing time, hours 10 8 12 


Note: The figures given are the normal recommended temperatures for solution 
treatment and precipitation, and times for precipitation. They may be varied by the 
material manufacturer or by the aircraft constructor to suit special circumstances 


the permissible degree of bending was needed. 

In attempting to assess the permissible amount of bend on a 
given section, the elastic bending formula had been used by 
various firms in an attempt to forecast the resulting elongation. 
The formula was 

3T+1 


where T = the ratio of the radius of bend to the depth of section. 

Such a formula did not take into account the angle through 
which the material was bent, and applied only within the elastic 
limit. From the results of a small number of tests carried out at 
the lecturer’s firm on the bending of the 8 per cent zinc alloy, it 
had been possible to evolve a formula giving the relationship 
between the residual elongation and the various bend factors 
which arose. This formula was 


K6vVD 


residual elongation per cent 
depth of rectangular section 


where e 


T=rfr 
r = radius of bend block 

angle of bend 

K = aconstant for the material in a given heat treatment 
condition, 

Approximate values for K for the 8 per cent zinc alloy were :— 
annealed condition, 1.10; freshly quenched, 1.50; fully heat 
treated, 2.05. 

In view of the small number of tests from which this information 
was obtained, it was put forward simply as a basis on which 
further tests might be carried out. 

It had been seen that the permissible degree of cold bending 
must be assessed by considering the properties of the material in 
the plastic range with particular reference to the angle of bend, 
radius of bend, and size and condition of material. Such cold 
bending would inevitably result in an internal stress—possibly of 
an extremely high order—unless subsequent full heat-treatment 
was carried out. Cold bending was normally carried out by means 
of hydraulic or fly-presses, using three-point loading. The use of 


TABLE Ill: TRANSVERSE EFFECTS 


Property Specification value | Transverse value 
Maximum stress, tons/sq in 32 2 
0.1 per cent proof stress, ceneien fs in 77 25 
Elongation per cent 7.0 25 


| 
: 
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Photographs illustrating Mr. Black's lecture: (Left) The region of any bend should be free from stress-raisers such as notches or holes which will 
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undoubtedly cause premature failures, as in this case. (Right) Cracks such as the one in this machined fitting, found after assembly into the airframe, 


stretch-press technique, however, gave some evidence of produc- 
ing significantly lower residual stresses and was therefore desirable. 

The problems which arose in forming the alloys considered 
were caused not only by their decreased ductility, but also because 
design requirements now commonly included long members with 
varying sections, often with sudden changes in section. The bend- 
ing of extruded sections which were asymmetric, or in which wide 
limbs must be bent across their width, presented difficulties 
which could normally be overcome only by reducing the material 
to the annealed condition. Repeated annealing would be necessary 
if the bend were severe. 

The process of hot bending was next considered. This could be 
carried out, the lecturer stated, at either the forging temperature 
(approximately 430 deg C), or at the ageing temperature, when 
the ductility was approximately equal to that of the annealed 
material, The advantages of using the forging temperature were 
that almost any shape could be produced, internal stresses due to 
bending were absent, and the risk of rupture during bending was 
eliminated. Subsequent full heat-treatment was necessary, how- 
ever, with risk of distortion, and special plant was required. If 
the ageing temperature was used, similar shapes to those made 
from fully annealed material could be produced, and no further 
heat-treatment was required, but some residual stress due to 
bending was present, and again special plant was required. 

Present aircraft design-trends indicated that progressively 
increasing amounts of machining would be required in the future. 
The actual removal of material presented no real problem. High 
rates of rough machining could be used, and the production of a 
good surface finish was rather easier than with the older alloys 
provided that a correct finishing technique was applied. 

The major difficulty which had to be overcome was that of dis- 
tortion during and after the machining process, if the material 
was in the fully heat-treated or solution-treated condition. It 
had been found that, if machining were done in the annealed 
condition, distortion did not occur. The subsequent heat-treat- 
ment introduced quenching stress, however, but this could be 
minimized by using an appropriate technique. 

A further remedy for distortion caused by machining was con- 
trolled stretching immediately following solution treatment. 
Finally, material could be machined in the freshly solution treated 
condition, and maintained in that condition by refrigerator stor- 
age at approximately — 10 deg C. 

It was not normally possible to obtain full mechanical proper- 
ties where large masses of the alloys were quenched from the 
solution-treatment temperature. There was also the possibility of 
internal quenching stresses being raised to such a high level that 
— cracking might occur during machining. Another 

ifficulty arising during machining was caused by the appreciable 
volumetric changes which occurred as the result of heat treatment. 
Unfortunately, these changes could not be forecast accurately. 

The number of defects on large bars, forgings and forged blocks 
was liable to be high, and it was recommended that anodic treat- 
ment by the chromic-acid process, followed by a cold wash instead 
of the normal hot wash, be used at various stages as a method of 
inspection. Corrosion could be an important problem, and the 
materials were more prone to corrode in the solution-treated con- 
dition than in the final heat-treated state. Concerning surface 
finish after machining, the use of a polished mirror finish was 
ideal, and, provided attention had been given to the avoidance of 
sudden changes of section, the inherent notch-sensitivity had the 
minimum adverse effect. 

Three typical types of failures were then described by the 
lecturer. Firstly, machined fittings after assembly into the air- 
frame had subsequently been found to be cracked. This was 
caused by high stresses induced by bolting or riveting the parts 


are caused by bolting or riveting the parts to badly fitting mating surfaces. 
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to badly fitting mating surfaces. To avoid this type of failure, it 
was essential that well-fitting mating surfaces be provided, so that 
no local distortion of the machined parts could take place during 
assembly. 

The second type of failure, which included the large majority 
of cases, was due to the lack of appreciation of the notch sensi- 
tivity of the material. Thirdly, a limited number of fatigue 
failures had occurred, particularly in such components as hydraulic 
cylinders. Here, the alternating stress level had been too high for 
the large number of reversals. The importance of considering in 
addition the fatigue strength of other components, however, could 
not be over-emphasized. 

Other points made by the speaker were that large grain-size 
could occur in both extrusions and forgings, due to critical 
amounts of work during material manufacture (this had the effect 
of reducing mechanical properties and increasing notch sensi- 
tivity); that the surface condition of forgings to be used without 
machining could give trouble; and that the inherent difficulty of 
forging the particular materials considered could also give rise to 
such defects as surface laps and cracks at the flash line. 

In conclusion, Mr. Black summarized his main points by saying 
that the use of the zinc-bearing high-strength light alloys in 
Britain indicated that they were satisfactory provided that the 
limiting factors of reduced ductility, small plastic range of stress, 
decreased fatigue strength/maximum stress ratio, directional varia- 
tion of mechanical properties, increased notch sensitivity and 
liability to coarse grain, were taken into consideration. 

In the manufacture of aircraft parts from these materials, it was 
essential to give serious consideration to the limitation of cold 
bending, the minimizing of distortion in asymmetric machining 
operations, the production of a high standard of surface finish, 
the rough machining of large masses before final heat treatment, 
and the care necessary during assembly to avoid high local stresses 
due to badly fitting mating surfaces. 


PROTOTYPE TO PRODUCTION 


Te problem of the evolution of a line of production aircraft 
from the basic prototype machine was examined by Mr. W. S. 
Hollyhock, chief production draughtsman in the design depart- 
ment of Hawker Aircraft, in his paper, The Transition from Proto- 
type to Production in Aircraft Manufacture. 

The prototype design—a single-engined military aircraft would be 
considered—arose from the need to produce a superior successor to a 
current type, the speaker began. The basic role of a fighter aircraft was 
to fight with guns, and therefore the designer would aim at creating a 
steady gun platform that would carry as much ammunition as far and 
as fast as possible, together with the best possible climb and aerobatic 
performance. Even these possibly over-simplified requirements were 
conflicting, and the final result would always represent a compromise, 

If the prototype design was backed by an official contract, certain other 
Service requirements would be made known at the time, but even the 
sum total of all these could not pape represent the final requirements 
which would be laid down by the time the aircraft was ready to go into 
quantity production. 

It was therefore clear that it was impossible to decide at the time of the 
construction of the prototype just what the production aircraft would be 
like, and, consequently, it was equally impossible to tool up for produc- 
tion with any degree of certainty at that date. 

As it was of paramount importance to get the prototype into the air 
at the very earliest date possible, only the absolute minimum of tooling 
should be undertaken for it, and this would be inadequate for produc- 
tion, for three reasons. Firstly, the tools would not be sufficiently robust 
or long-lasting, secondly, they would not ensure interchangeability, and 
thirdly, they would not allow the full utilization of unskilled or semi- 
skilled labour. 

The suggested scheme for the most efficient prototype-to-production 
process consisted of three stages, those of prototype, pre-production and 
production respectively. 
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The prototype was built in the experimental department, which must 
be under the control of the chief designer. The tooling was of the 
simplest and most elementary form and the most highly-skilled labour 
available was used, both for the gools and for the aircraft parts. The 
erection and flying were carried out under the same control, and the 
design department was in the closest touch with the experimental depart- 
ment throughout. The drawings would, of course, be of experimental 
type, and alterations and additions would be carried out in many cases 
on the spot. When a difficulty arose on the shop floor, the draughtsman 
concerned could investigate it on the spot, together with the personnel 
who were actually doing the job, and could often give the answer at once. 

It was well known, also, that skilled experimental fitters and their 
supervisors had many short-cuts and unconventional methods born of 
long experience that helped to get the job finished satisfactorily and 
quickly. These were not known to the ordinary production personnel 
and, even if they were known, they could not be used under production 
conditions. 

Should a moderately extensive alteration become necessary, the 
inevitable embarrassment was at least minimized by the fact that the 
tools could be altered comparatively quickly and cheaply. The simple 
experimental tools used would not be suitable for making more than a 
few parts, but were quite adequate for one or two prototype aircraft. 

Some authorities contended that the experimental department should 
be dispensed with altogether, and that prototypes should be built in the 

roduction shops by production personnel. This suggestion suffered 

rom the following disadvantages: (1) As the number of people engaged 
on the production was very much greater than was required for even 
three prototypes, only a comparatively small percentage of the personnel 
could be satisfactorily employed on the prototypes. (2) The building of 
mes a required a particular kind of skill which was not to be found 
in Pp uction shops. The aim in production was to use as much 
unskilled and semi-skilled labour as possible, and this type of labour 
was not capable of working without the elaborate tools which were only 
available long after the prototype was buiit. (3) Unskilled and semi- 
skilled workers were in general not greatly interested in the quality of 
their work. The true experimental worker, on the other hand, was 
always something of a craftsman. 

An even more important aspect of this experimental versus production 
shop argument, however, was the fact that the whole layout and organiza- 
tion of a shop which was building one or two aircraft was vastly different 
from that where machines were produced on an assembly line basis. 
This was as it should be, and any attempt to organize prototype con- 
struction on production lines would inevitably result in inefficiency and, 
most important of all, delay in completion. 

Concerning the pre-production period, it was assumed that an order 
had been placed, or was oan ay for, say, a hundred aircraft, and 
that it was decided to produce the first ten on a pre-production basis. 

One of the first considerations, of course, would be tooling, which 
must be put in hand without delay. In this connection, serious thought 
must be given to the question of marrying-up the pre-production and 
ape gee runs so far as certain major assembly jigs were concerned. 

y the time the pre-production run was started, the basic design would 
be ey stabilized to allow quantity production jigs for items such 
as wing and fuselage structures to be laid P sein with reasonable certainty 
that they would not need to be modified later. 

If the experimental department had carried out any lofting for the 
prototype, the loft master-templates could be of considerable assistance 
to the pre-production department, and it was possible also that use could 
be made of some of the experimental department’s main assembly jigs 
to start off the pre-production aircraft. 

The lesser jigs and tools for pre-production should be cleared on high 
priority in order that the manufacture of parts might be started. It was 
to be noted that pre-production tooling differed fundamentally from 
prototype tooling, in that the question of interchangeability did not arise 
at all in connection with the latter. 

On the pre-production run, it would be necessary to make some parts 
by special methods. Some or all of the quantity of some forgings would 
have to be replaced by parts machined from the solid—a wasteful but 
inevitable process. 

At this stage the production specification would have been written and 
the final requirements regarding equipment and other items made 
known. Any design changes entailed by this must be introduced as 
quickly as possible, so that there would be no hold-up in tooling or sub- 
sequent delay in delivery due to additions or alterations of detail parts. 
By the time the last of the pre-production machines was finished, all the 
more serious problems should be well under control. 

The production line was the next phase. The way for this line would 
have been paved by the pre-production line but, if a break in delivery 
at the end of the pre-production quantity was to be avoided, the final 
tooling and manufacture must proceed concurrently with the pre- 
production tooling and manufacture. The line of main assembly jigs 
would have been started at the commencement of the pre-production 
run, but the remainder must be proceeded with urgently. 

The lesser items of tools and jigs also must be put in hand when the 
pre-production tools were started. The same applied to those actual 
aircraft parts which required specially long fabrication time, such as 
forgings, die-castings and extrusions. Orders for special materials and 
bought-out items should be placed at the same time as those for the 
pre-production aircraft, so that the manufacturers could plan their own 
output to line-up with the aircraft programme. 

Although, as stated, the prototype was designed primarily for per- 
formance, it must not be forgotten that its creation was only justified if 
it resulted in a production order. Therefore, the more amenable it was 
to “productionizing,” the more easily, cheaply and quickly would 
production aircraft roll off the line. The temptation to introduce 
unwarranted complexity in the prototype must be resisted at all costs. 
Otherwise, the production department would be unabie to translate the 
hand-made one-off into large quantities of efficient parts made by 


operators who, using foolproof jigs and tools, were capable only of 
repetition work. 

Another point was that, although production machinery, equipment 
and tooling should be efficient, up-to-date and of a standard dictated by 
the aircraft design—rather than the aircraft being designed down to an 
existing tooling level—it was useless to design an aircraft which required 
an unattainable perfection of tooling and manufacture in the full pro- 
duction stage. The chief difficulty in this connection was not the basic 
conception, but the detail design. 

One important side issue was the question of interdepartmental 
relationships. There were always three opposing forces to contend with, 
namely, the design department's desire for performance, the customer's 
desire to fit all the equipment and war-like stores possible, and the pro- 
duction department’s desire to deliver as many aircraft as possible in the 
shortest possible time. 

The design department, sometimes perfectionists, demanded a 
standard of workmanship which was at times beyond the capacity of 
any production department, as the latter must of necessity use a great 
percentage of unskilled and semi-skilled labour. It followed, therefore, 
that the closest possible liaison between the design department and the 
pre-production department was essential. 

The customer’s endeavour to carry all the equipment possible was 
right and proper, but good relations (resulting from close contact at all 
stages) between him and the design department were necessary if the 
best compromise was to be attained. Liaison between the production 
and experimental departments should not be needed, but that between 
the pre-production and production departments should be of the highest 
prek The need for close liaison between design and experimental 
departments was obvious, and it was for this reason that it had been 
stated earlier that the experimental department should be under the 
control of the chief designer. 

Changes in policy forced upon Service chiefs by the exigencies of war, 
or potential war, and changes in equipment were frequent causes of 
delay in production. The need to keep the aircraft up-to-date made a 
certain amount of this inevitable, but the manufacturer’s design depart- 
ment—usually in the person of the chief designer—should do all that 
was possible without prejudice to the aircraft’s efficiency to limit such 
changes. Any changes which did become inevitable should be arranged 
wherever possible to coincide with the commencement or the finish of the 
pre-production run. 

Once full production was under way, new requirements and other 
changes should be staged to come in at stated intervals, say at multiples 
of 10 or 20 aircraft. This might not appeal to the customer at the par- 
ticular time, but it would avoid unnecessary bottlenecks in production 
and thereby ensure the best possible ultimate delivery programme. 

In conclusion, Mr. Hollyhock stated, it was realized that the arrange- 
ment suggested was idealistic, having regard to the exigencies of circum- 
stances, local conditions of factory layout, and conflicting commitments 
of the design department. It was most unlikely that it could be organized 
to work preciseiy as set out in the paper. Any scheme, however, must be 
based on a definite plan if it was to achieve even moderate success, and 
the particular plan outlined was a logical, balanced and ordered sequence 
of operations which, if adhered to as closely as circumstances permitted, 
would bridge the gap between prototype and full production in a satis- 
factory manner. Furthermore, it would do so with the minimum of 
upheaval in the various departments concerned, and the minimum 
financial outlay commensurate with the production of efficient inter- 
changeable aircraft within an acceptable period of time. 


THE S.E.5 
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specially for McCudden. ‘6’ of No. 56 Sqn. A.8898—to No. 56 Sqn. 
A.8900, A.8902, A.8903, A.8904, A.8907 (flown by Ball), A.8909 
(“AT’”’)—to No. §6 Sqn. A.8934—1to No. 56 Sqn. A.8937—to No. 56 Sqn. 

S.E.5A: B.1 to B.200 (built by Martinsyde). ae No. 56 Sqn. 
B.101—“C” Flight, No. 2 Sqn., A.F.C. B.170—to “2 Sqn. B.s5o1- 
B.700 (built by Vickers). B.507—‘‘A” of No. 60 Sqn. B.519—flown by 
McCudden, No. 56 Sqn. B.s25—to No. §6 Sqn. B.530—to No. 60 Sqn. 
B.533—to No. 60 Sqn. B.574—to No. 74 Sqn. B.4812. B.4897. 
B.4899. B.7881—“‘H”’ of No. 1 Sqn. B.8231-B.8346 (built by Austin). 
B.8254—‘O” of No. 1 Sqn. B.8377-B.8500 (built by Austin). C.1051- 
C.1150 (built by Royal Aircraft Factory). C.1106—‘“Y” of No. 1 Sqn. 
C.1114—“N” of No. 1 Sqn. C.1751-C.1950 (built by Air Navigation 
Co.). C.1843—U” of No. 1 Sqn. C.1931—“Y” of No. 85 Sqn. 
C.6351-C.6500 (built by Wolseley). C.6458—“J” of No. 1 Sqn. C.6468 
—flown by Mannock, 74 Sqn. C.8740. C.8834. C.8841—“K” of 
No. 1 Sqn. C.8845. C.8846—*M” of No. 1 Sqn. C.8847—‘L” of 
No. 1 Sqn. C.8904—“A” of No. 29 Sqn. C.g051. C.go81. C.g116. 
C.9486-C.9635 (built by Austin). C.9539—C” Flight, No. 2 Sqn., 
A.F.C. D.201-D.300 (built by Austin). D.276—flown by Mannock. 
D.353—flown at Australian aerodrome, Minchinhampton. D.301-D.450 
(built by Vickers), D.3426-D.3575 (built by Vickers). D.3511—flown 
by Major Dallas and by McElroy of No. 40 Sqn. D.3911-D.4010 (built 
by Martinsyde). D.3934—flown at Australian aerodrome, Minchin- 
hampton. D.5951-D.6200 (built by Vickers). D.6851-D.7000 (built by 
Wolseley). D.6878—to No. 1 Sqn. D.6894—to No. 1 Sqn. D.6998— 
“C” of “A” Flight, No. 24 Sqn. D.8431-D.8580 (built by Vickers). 
E.1251-E.1400 (built by Vickers). E.1294—-flown by Inglis of No. 85 
Sgn. E.1303—“A” of No. 56 Sqn. E.1310—-on which McElroy was 
killed, 31/7/18. E.3154-E.3253 (built by Martinsyde). E.3904-E.4103 
(built by Vickers). (built by Austin). E.5669—“Y” of 
No. 29 Sqn. E.5937-E.6036 (built by Air Navigation Co.). hia poop | 


(built by Vickers). F.851-F.950 (built by Wolseley). F.5249-F.5 
(built by Martinsyde). .5449-F.5698 (built by Vickers). F.5459—“Y”’ 
of No. a4 F.8949. of No. 85 Sqn. F.9022. F.9024. 
F.9029. —A.89. 
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CORRESPONDENCE 


The Editor of “Flight’”’ does not hold himself responsible for the views expressed by correspondents in these columns; 
the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


In Perpetuation 


THE prototype Comet, G-ALVG, should find an honoured 
resting place at London Airport, so that passengers in days to 
come may know that the first jet airliner was British. ‘Victor 
George’’ belongs to the M.0o.S., so when its days as an experimen- 
tal hack are over, please do not let them just throw it away—the 
fate of so many historic aircraft. 

When L.A.P. is completed, let it be named “‘Alcock and Brown 
Airport.”” When a second London airport—at Gatwick or else- 
where—is in being, let it be called “Sopwith Airport,” as the now 
Sir Tommy Sopwith was the first to fly from a point well inland, 
across the Strait of Dover, to a place well into Europe, when he 
flew in December, 1910, from Eastchurch to Thirlmont, Belgium 
—169 miles, winning the de Forest £4,000 prize; this provided 
the capital on which the S ga Company, parent of the Hawker 
Siddeley aa) was foun 

London, S.W.3. GEOFFREY DOoRMAN. 


Emergency Circuits 


THE puzzling feature of the recent Gloster Javelin accident is 
that of the pilot leaving the aircraft at an altitude of 250ft 
approximately. According to reports it seems as though he in- 
tended making a normal forced landing; it would be logical, there- 
fore, to infer that he intended to stay with the aircraft. In order to 
make a —_ “get away” he would have to jettison the canopy 
rior to landing; I suggest that this was his intention and that 
eaving the aircraft at that low altitude was inadvertent, for it is 
obvious that no pilot of any experience would attempt, at that 
height, to do so voluntarily. 

As is known, there are two circuits concerned with the emer- 
gency exit : (a) jettison canopy only and (6) jettison of canopy, 
ejection seat, etc. If the switch controlling (6) circuit is pulled, in 
error or otherwise, the pilot has no option but to go; this might 
have been what happened. 

I have long held the opinion that such emergency system’s 
could be, with advantage, rearranged. My experience has been 
that pilots’ understanding of these emergency circuits is far from 
perfect, and it is suggested that revision is a matter of some urgency. 

Boscombe, Hants. S. GOULD. 


Supersonic Bangs 


N connection with the Cranfield report on supersonic bangs 

(Flight, June 5th, Page 712), I remember reading, I believe 
about a year ago, that a Sabre destroyed a Mig-15 over North 
Korea without firing a shot, the Mig breaking up when flying 
through a shock-wave from the Sabre. 

The tail wave at an aerofoil has long puzzled me in that, when 
returning to subsonic, this shock-wave appears (to me) to give 
a kind of reverse pressure-flow across the chord; I suppose this 
type of thing anal have had no bearing on the D.H . 110 breaking 
up over Farnborough—one photo of which, with both engines 
loose, but with the wing apparently still intact, I still cannot 
believe. 

The ground-attack aircraft seems to have a new weapon in its 
armoury, in addition to guns, rockets, and bombs (atom, high- 
explosive, fragmentation, phosphorus, and napalm): it can now 
use speed alone, to generate a destructive low-level, shock-wave; 
the ear-plug may soon become as useful as the trenching spade to 
the infantryman. 


Cambridge. PEDANTICA, 


FIRST IN THE FIELD : Following his letter published in our issue of 

June 26th, Mr. G. H. Miles has sent this photograph of the net arrester- 

gear demonstration carried out at Woodley in 1943. A space 40ft 

square sufficed for both landings and take-offs, the Messenger being 
launched with the aid of a rocket-propelled trolley. 


Where Helicopters Stop 


I MUST apologize for returning to this subject but, whilst Mr. 
Hall (July 3rd) is to be congratulated on his “‘H-stop,” it seems 
that I failed to make my point sufficiently clear. 

So long as a train runs on rails the name Railway Station is 
adequate—whatever new form the train may take—and in these 
days of staggering development in flying machines, who can tell 
what the future holds? With the advent of the atomic rocket or 
some other Wellsian contraption lacking rotors, the name Heli- 
copter Station would become redundant. Airway Station would 
not. 

Bridport, Dorset. NORMAN JENKS. 

[Another correspondent, “‘A.V-R.”’ of Rowlands Castle, Hants, 
suggests in a seven-word letter : ““Why not call helicopter landing- 
sites Aircourts ?””—Ep.] 


Air-display Joy-riding 
WHiILst attending the Navy Day celebrations at H.M.S. 

Gamecock 1, and over 200 others, who had paid and queued 
for some considerable time for a “‘joy flight’’ had to receive our 
money back because of an order issued by the C.O. grounding the 
two civil aircraft concerned from 7 p.m. 

It would appear that a firm operating from the Skegness area 
had indeed flown the two aircraft to Bramcote in the morning, had 
been allowed to do only a few minutes’ business, and had then 
been grounded until after 5.30 p.m. At this time they proceeded 
to give further flights, subject to interruptions, until about 7 p.m., 
when they were grounded again, with good flying weather prevail- 
ing and about 3} hours of daylight left. 

Perhaps in future, when the taxpayer is invited to one of these 
*‘At Homes”’ the authorities will play the game with civilian air- 
craft operators, and with the general public, by not advertising 
and generally giving the impression that joy flights are available 
to visitors (thousands of them), when in actual fact the ‘Old Man’’ 
intends to curtail pleasure flying to such an extent that only a 
lucky few can get a flight and the operators run their show at a loss. 

Who knows, a chance pleasure flight by the youth of today may 
well result in another recruit for our air defence—perhaps even a 
pilot or two for H.M.S.°Gamecock ? 

Coventry, Warwickshire. 


IN BRIEF 


Mr. C. R., Elliott, c/o 33 Waldingfield Road, Sudbury, Suffolk, 
is a collector of souvenirs from aircraft that have made history. 
(His collection includes a relic from the Italian Fiat B.R.20 
bomber that crash-landed near Bromeswell, Suffolk, on November 
11th, 1940.) He now wishes to acquire ‘‘a genuine piece’ from 
Hess’s Messerschmitt 110 that crashed in Scotland in 1941. 


E. G. KENDALL. 


FORTHCOMING EVENTS 


July 18. “At Home," R.N. Air Station, Brawdy. 

July 18. Royal Netherlands Air Force and Reve! Netherlands Aero 
Club: NATO Display, Soesterberg. 

July 18-19. Aero-Club d'Icalia: Dolomites Tour. 

July 19. Aéro-Club de la Vendée: Sables d'Olonne Rally. 

July 22. Homes,"’ R.N. Air Stations St. Merryn and Arbroath. 

July 25. “At Homes,’’ R.N. Air Scations Ford and Stretton. 

July 25. R.Ae.C.: National Air Touring Competition. 


ug. 3. B.G.A. National Gliding Championships, Great Hucklow. 
July 26. R.A.F. Model Aircraft Association: United Kingdom Champion- 
ships, St. Athan. 

July 26. International Radio-Controlled Models Society: Aircraft 
Contests, Southend-on-Sea Airport. 

July 27- 

Aug. 1. a de France: Parachuting Championships, Blois-Le- 
reuil 

Aug. 1,0 ening of Jan Smuts Airport, Johannesburg. 

Aug. 1-3. SMALE : World Model Championships, Cranfield. 

Aug. 8-13. Round- Air Tour. 

Aug. 22. Coventry Air Day and Siddeley Challenge Trophy Race. 

Aug. 29. Vintage Aeroplane Club: Rally, White Waltham. 

Aug. 30. Aero-Club d'Italia: Pescara Rally. 

Sept. 3-10. Aéro-Club de Cannes: Cannes Grand Prix. 

Sept. 6. S.M.A.E.: “Yorkshire Evening News’’ Model Flying Festival, 
Sherburn-in-Elmet. 

Sept. 7-13. S.B.A.C.: Farnborough | and Exhibition. 

Sept. 12. ‘‘At Home,’’ R.N. Air Station Eglinton. 

Sept. 14. R.Ae.S. Wilbur Wright Memorial Lecture: “Structures,’’ by 
Prof. N. J. Hoff, F.R.Ae.S., F.1.Ae.S. 

Sept. 14-17. R.Ae.S. and |.Ae.S.: Anglo-American Aeronautical Conference. 

Sept. 15. Battle of Britain Da ay. 

. “At Home," R.N. Air Station Abbotsinch, 


July 
/ 
/ 
ry 
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R.C.A.F. Photograph 


WITH THE 


The Sabre (F.86E) Flight Simulator is being built b H T § / ¥ U 
in quantity by Redifon to the Royal Canadian Air Staff specification | A 
for use by operational squadrons in the U.K. and Western Europe. 

In placing this contract, the Royal Canadian Air Force is ensuring that the training 

of flight personnel rests on the most modern and efficient foundations, 

Before they leave the ground, pilots will thoroughly understand the function and positioning of 
all instruments, be familiar with the use of flight and power controls and be fully trained 

in the technique of instrument flight. 


There is no need to emphasize the future tactical advantages to be derived from a full understanding 


of all these problems from the outset. 


Flight Simulator Division 


REDIFON LIMITED,, WEBBER STREET, LONDON, 
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THE TRUE ECONOMY OF THERMIONIC TAPE RECORDING 


lies in the fact that the tape can be 
used, erased after the monthly period 


s, of storage laid down by I.C.A.O. and The 


: re-used indefinitely. Given a monthly T H E R M I O N | C 
- eA period of storage as laid down and MULTI -CH ANNEL 


written off over five years the tape 


. 3 costs 0.67d, per channel per hour. As AIRPORT 
5 the tape is then only used once per RECORDER 


month its useful life will be consider- 


ably in excess of five years, by which 


time it will be written off and further 

usage will then cost nil. In using non-expendable material as the recording medium the 
operating costs of the Thermionic Multi-Channel Airport Recorder are therefore cut 
down to the absolute minimum while the records are still stored for the period laid 
down by 1.C.A.O. It should be noted that for security reasons there is no erase feature 
on the Recorder itself. This is carried out on a separate, bulk erase unit which is 
stored under lock and key, thus ensuring that erasure of messages is effected only by 


authorised personnel, 


Further details and specifications on application to :— 


THERMIONIC PRODUCTS LIMITED 


leaders in the field of magnetic recording 


AVIATION 


AND 


BRUSH CRYSTAL COMPANY LIMITED 


Telephone; Hythe (Southampton) 3265/9 Cables: Technico, Hythe, Southampton 


Specialists in Sheet Metal ation to the Aircraft Industry 


Associate Company of: 


BRITISH EMULSIFIERS LTD. 


AID & ARB APPROVED 
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THE INDUSTRY 


English Electric’s £64m Issue 


ANOTHER big share issue in the aircraft industry was 
announced last week. The English Electric Co., Ltd., is to 
raise some £6,500,000 by the issue of Ordinary ’ shares and 
debenture stock. The application lists were due to open and 
close yesterday, July 16th. 

The issue has not come as a surprise to the City : the balance- 
sheet issued last February showed that bank facilities had been 
called upon to a considerable extent, and by the end of June 
borrowings had exceeded £12m. The necessity for the extra 
capital is dictated by the steadily increasing business of the group, 
both in the field of defence work and in production of general 
industrial and domestic equipment. 


Lodge Plugs Appointment 


‘THE appointment of Mr. V. Martin-Jones as managing director 
of Lodge Plugs, Ltd., is announced. Joining the company in 
1938, from Armstrong Siddeley Motors, where he had been for 
13 years, Mr. V. Martin-Jones was made responsible for Lodge 
technical sales. He was appointed to the Board as executive 
director as recently as November 1952, and his new appointment 
takes effect from June 23rd. 

He is 43 years of age, was educated at Wellingborough School, 
Northants, and lives at Dunchurch, Warwickshire. 


A New Sealant 


FROM Cellon, Ltd., Kingston-on-Thames, Surrey, comes a 
note on their new “Celloseel”’ jointing compound, which has 
been devised to overcome the problems arising from seepage 
through airframe joints of both hot kerosine and the highly pene- 
trative ester lubricants. 

The new compound conforms to Specification D.T.D.369A and 
holds approval No. R.D. Mat. 4301 under Spec. D.T.D.900. This 
approval covers the use of the material as a corrosion-preventive 
jointing compound for use within joints, rivet holes, etc., and for 
application by wet assembly methods in construction and repair. 
It is available in 8 oz. tubes, one-pint tins, or one-gallon containers. 


Westland Apprentice Prize-giving 


A’ the Westland Apprentice Association’s annual dinner, held 
recently, Mr. E. C. Wheeldon (managing director) presented 
the awards. Among those present were Mr. D. C. Collins (works 
director), Mr. D. L. Hollis-Williams (technical director), senior 
executives, and representatives of the apprentices of associated 
companies. 

Both Mr. Wheeldon and Mr. Collins stressed the importance of 
a high standard of practical and technical training as the only 
sound foundation upon which the industry could be competently 
maintained and expanded to meet the increasingly complex 
requirements of modern aviation developments. There were, and 
there always would be, many openings for those young men who 
took full advantage of the opportunities offered by a sound 
apprenticeship scheme and there were present many who by their 
successes made it apparent that they were fully aware of this fact. 

The Managing Director’s Cup for the best apprentice of the 


year (1952) was awarded to J. W. C. Sandford, who entered his 
apprenticeship in July 1950. Assessment is based on all aspects 
of training, both practical and technical, together with sportsman- 
ship, citizenship and Apprentice Association activities. Runners- 
up were J. S. G. Male, D. N. Redden and A. H. Tucker. 

Outward Bound Sea School courses were awarded to Peter 
Coomer (engineer apprentice) and Anthony J. Hazell (craft 
apprentice) for showing the greatest improvement and progress 
in their respective grades during 19§2. 

Seven Higher National Certificates and 23 Ordinary National 
Certificates were presented and 95 apprentices. received their 
City and Guilds or National Group Course Certificates. 

Mr. S. J. Lobb (apprentice supervisor), reviewing the year’s 
activities, congratulated the Association’s executive committee on 
the hard work done and excellent results achieved. 


IN BRIEF 


Short Brothers and Harland, Ltd., have recently established 
an auxiliary planning office at Rochester Airport, Kent, in order 
to handle certain contract planning work and to procure and 
progress local sub-contracts for the manufacture of tools. 

* * 

Compressors and exhausters, ram pumps. valves, and air- 
operated starters for petrol or diesel engines are among the 
products illustrated in literature from Williams and James 
(Engineers), Ltd., Chequers Bridge, Gloucester. 

A series of twenty filmstrips, covering the two final years in 
the Ordinary National Certificate course in electrical engineering, 
has been produced by the technical publications department of 
Mullard, Ltd., Century House, Shaftesbury Avenue, London, 
W.C.2. 

* 

Mr. Hugh McC. Jack, B.Sc., relinquished his executive duties 
as chief electrical engineer of the British Thomson-Houston Co., 
Ltd., on June 30th, but retains his directorship. He will be 
succeeded by his chief assistant, Mr. G. S. C. Lucas, O.B.E., 
M.I.E.E. 


* * * 


Following the death last February of Mr. J. A. Peters, founder- 
director of Petbow, Ltd., generating-plant Ere two new 
executive appointments have been made. Mr. R. Bird, who 
has been with the company since 1931, becomes Bek. director 
and Mr. H. G. Puttick (technical manager for the past two years) 
is appointed a technical director. 

* * * 

A new edition of Notes on Machining the Nimomc Series of 
Alloys has been issued, containing additional information on 
drilling and extended to cover the newer alloys, Nimonic 90 and 
95. This publication provides general guidance based on practical 
experience; suggested speeds and feeds are given for each 
operation, together with diagrams of profiles and tool forms taken 
from actual machining operations. Copies are available from the 
Publications Department, —— Wiggin and Co., Ltd., Thames 
House, Millbank, London, S.W.1. 


MINERAL SURVEYING FROM THE AIR 


WW Flight of April 24th we published photographs of a Percival 
Prince that had been fitted by the Hunting Group with a 
magnetometer, and certain other equipment, to enable it to be used 
for making an aerial survey for oil in East Africa. Some further 
information on the use of airborne magnetometers for locating 
mineral deposits is now available. 

This type of instrument can do one thing, and one thing only. 
It measures the earth’s magnetic field, and records variations in it 
as the aircraft flies along, normally at a constant height. Thus it 
can be used directly to locate deposits of magnetic ore. Magnetite is 
by far the most magnetic of the common ores, and can readily be 
identified, while pyrrhotite has fairly marked magnetic properties; 
but it is not possible to differentiate, from the readings alone, 
between a concentrated pyrrhotite and a dispersed magnetite 
deposit. 

With all other minerals, the information provided by the magnet- 
ometer can be used only indirectly. As a general rule, nearly all 
igneous and metamorphic rocks contain sufficient magnetite im- 
purities to affect the readings, whilst sedimentary formations 
usually do not. Thus a comparison of the magnetometer chart 


with a geological map (if available) of all or part of the area will 
often lead to useful conclusions as to the probable nature of the 


various strata. At the least, time will be saved by ruling out areas 
that are out of the question so far as a particular mineral are 
concerned, 

It is clear that the magnetometer method of exploration can also 
be employed on the ground, and for small, easily accessible areas 
of complex geology this is probably preferable. For larger areas, 
however, particularly if they are remote, an excellent case can be 
made out for aerial survey, which gives a broad picture unadul- 
terated by local effects, and is claimed to be both quicker and 
cheaper for a given job. 

In conclusion, it may be stated that the airborne magnetometer 
technique has already been used with success in the location of a 
number of mineral deposits, amongst them petroleum, asbestos, 
titanium, bauxite (the commercial source of aluminium) and 
uranium, to name a few that are of particular interest to the aero- 
nautical fraternity. Uranium and similar radio-active deposits, 
incidentally, can also be sought out by the airborne scintillometer. 
This device contains a crystal of activated sodium iodide, which 
has the property of emitting light-flashes when struck by gamma 
radiation; these flashes can be “‘counted’”’ by means of a photo- 
electric cell unit, and thus the intensity of the ground radiation 
can be determined, and hence the magnitude of the deposit. 
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These new drawings of 
the Bristol 173 Mk 3—it 
was seen in model form 
at the Paris show—show 
the 15-seat (with “ front 
bench’’) layout. Unload- 
ing the rotors by means 
m4 the stub wings is 
expected to give a cruis- 
ing speed of some 140 
m.p.h. 


PARIS MODELS 


MONG the items of civil aviation interest on view on the 
stands of the Paris show at Le Bourget were the five models 
pictured below. 

The unique power-plant arrangement on the 70-seat S.E.210 
Caravelle features two turbojets (Rolls-Royce Avon RA 16s are 
envisaged), mounted in pods on either side of the rear fuselage. 
Two Caravelle prototypes are under construction at Toulouse. 
Smooth and sweeping are the lines of the Agusta AZ.1, a 50-seat 
transport of more conventional appearance which is to be powered 
by Bristol Proteus 705 turboprops (with Wright turbo-compounds 
as an alternative). A prototype is being constructed. 


Most advanced of the Hurel-Dubois high-aspect-ratio designs 
is the projected H.D.45. Carrying between 70 and 80 passengers, 
the machine has a span of 148ft 8in; aspect ratio is 18.75, gross 
weight 90,390 Ib, and cruising speed 447 m.p.h. Avon 16s are the 
intended engines. The special version of the Nord 2501 Noratlas 
fuselage shown accommodates 36 rearward-facing seats and has 
an observation lounge with large windows at the rear end. Five 
of the normal versions of the type took part in the flying display 
at Le Bourget. 

The British exhibit shown is the first model of the enlarged 
Britannia, the Mk 300. The seating is seen to be that of the 
standard 104-passenger layout, the alternative being a 60-seat 
luxury arrangement for long-distance services. 


WORLD INDEPENDENTS MEET 


A QUARTERLY meeting of the Federation of Independent 
Air Transport Operators tock place in Paris on June 29th. 
Present were delegates from Spain, France, Scandinavia, and 
Great Britain. Concern was expressed over the report by the 
a A. Cdre. G. J. Powell (Silver City Airways) that a 

ritish independent airline, granted an operating licence by the 
M.C.A., had been prevented from opening the service because of 
a ruling by I.A.T.A. that the fares were too low, The route con- 
cerned was the proposed Newcastle-Scandinavia service of Hunting 
Air Transport. 

All members reported a substantial growth in private-enterprise 
air business, but expressed the opinion that fares had now reached 


MODELS AT LE BOURGET: (Left) The unconventional engine arrange- 

ment of the S.£.210 Caravelle. (Below, upper left) The Proteus-powered 

— AZ.1. (Lower left) The part-cutaway model of the Britannia 

right) Hurel-Dubois: the H.D.45 jet transport. 
(Lower right) The special ‘observation car’’ Noratlas. 
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The pulse 


that throbs 


every millionth 


of a 


second 


It lasts an infinitesimal time . . . one millionth of a 
second. Yet with a pulse as brief as that, the radar aboard 
the Armstrong Whitworth N.F. tracks down hostile 
planes, relaying to pilot and observer accurate 

information for a radar-guided “ kill”. Its rate of climb, easy 
manceuvrability, long range and heavy fire power make 

the Armstrong Whitworth Night Fighter the most formidable 
and effective of all today’s night fighters. Now in full squadron 
service with the R.A.F. and many N.A.T.O. countries. 


ARMSTRONG WHITWORTH N.F. 


Sir W. G. Armstrong Whitworth Aircraft Ltd., Baginton, Coventry 
Member of the Hawker Siddeley Group | Pioneer...and World Leader in Aviation 
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Westland S. 55 10/12 Seater in series 
production with Westland W.81 40 seat 
project, 


Ihe WORLD’S 
GREATEST. EXPERIENCE 


of rotary wing engineering, design, and over a million flying hours, 


IS BUILT INTO EVERY 


WESTLAND 
HELICOPTER 


No other British helicopter has anything like as many flying 
hours to its credit or as many machines in civil and 
military service throughout the world. 


Westland’s pioneer design and development team stands ready 
for the next step in helicopter progress. 


WESTLAND AIRCRAFT LIMITED, YEOVIL, ENGLAND 
EUROPE’S LARGEST AND BUSIEST HELICOPTER FACTORY 
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their lowest economical point. After A. Cdre. Powell had men- 
tioned the financial difficulties facing the British companies who 
wished to purchase new aircraft, both British and French operators 
reported improved relations with their Governments and Minis- 
tries. The value of official consultation was felt to be most useful, 
particularly in matters of safety. 

The next meeting of the Federation, which is its general assem- 
bly, is to be held in London on September roth. 


THE LC.A.O. ASSEMBLY : A SUMMING-UP 


ON July 7th the delegates of the §2 contracting States, five non- 
contracting States and five international organizations which 
took part in the seventh annual assembly of I.C.A.O. concluded 
their deliberations. The task of the assembly, held at Brighton, 
was “‘to review the work of the Organization in the administrative, 
economical and technical fields over the past three years, and to 
provide the 21-member Council and its subsidiary bodies with 
policy decisions for the future.’’ 

Whether or not the world air-transport situation has undergone 
any radical changes as a result of the assembly is difficult to say. 
The discussion of problems on so vast a scale seems to hamper 
rather than foster the production of any policy decisions. The 
proceedings of I.C.A.O. appear cumbersome and verbose, and the 
observer may wonder how many—or how few—needles lie hidden 
in the haystack of words. 

In the post-war years I.C.A.O. has certainly accomplished vital 
work in laying down the basic code of conduct for international 
air transport. Considered as an offspring of the United Nations 
Organization, it has had a far more successful life than its parent 
body. Today, however, its progress appears to be slowing up; the 
results achieved by the Brighton assembly seem small in relation 
to the effort involved. Perhaps time will prove us wrong; but we 
believe that the nebulous quality of an official summary of the 
assembly (extracts of which are quoted) bears out this view. 

The important question of the exchange of traffic rights “‘was 
thoroughly studied and discussed in Brighton. The conclusion 
reached was that the time was not yet ripe for attempting world- 
wide agrezment concerning the exchange of commercial rights in 
international air services. It was, however, agreed that the 
I.C.A.O. Council should study what might be achieved by means of 
general agreement concerning certain partial solutions, produc- 
ing results of practical value on the way towards the objective of 
multilateralism in the exchange of commercial rights. 

“The possibility of some form of regional agreement has been 
raised by the Council of Europe which wishes to see the unification 
of Europe extended to the air. The Council of Europe have 
requested I.C.A.O., as the international body concerned with all 
aviation problems, to convene a conference to consider various 
measures to co-ordinate and improve European air transport. This 
proposal has been approved by the I.C.A.O. assembly, and 
preparations for the conference will shortly be made. The forth- 
coming European Air Transport Conference will have that type of 
support at governmental level which is necessary to make progress 
in cutting away red tape from international travel, in order to set 
the bona fide passenger free to go wherever he wants, without let 
or hindrance.” 

Non-scheduled operations were also discussed, the general 
opinion being that “‘it was too early to expect universal freedom 
for this type of transport, but it was agreed that the I.C.A.O. 
Council should explore this matter to see how charter operations 
could be distinguished from regular services, and which charter 
operations could be given general freedom of operation inter- 
nationally, without encroaching on traffic 
of the regular services... .”’ 

With one exception, the basic ‘“an- 
which lay down international 
standards, practices and procedures, are 
said to have reached the stage where 
stress can be placed on implementing 
rather than evolving them. The excep- 
tion is, of course, the case of international 
standards for airworthiness. The main 
conclusion reached at Brighton was that 
“it would be desirable for international 
airworthiness standards to exist to which 
all aircraft would have to conform. Such 
standards would naturally have to be 


ON TRIAL: Pictured at Templehof is the 
Breguet Deux Ponts which, as mentioned 
overleaf, has been leased by Silver City Air- 
ways for a period of experimental service onthe 
“minor airlift’’ between Berlin and Hamburg. 
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limited to broad principles of safety and airworthiness, for other- 
wise initiative in the design and performance of aircraft, on which 
progress depends, would be stifled. The advent of the jet age has 
emphasized the desirability of some action being taken by I.C.A.O. 
to develop international airworthiness requirements to which it 
would be incumbent upon all aircraft-producing States to conform. 
The I.C.A.O. Assembly in Brighton was of the opinion that it is 
highly desirable to arrive at a solution at the earliest possible date, 
and it adopted a resolution which will strengthen the hand of the 
Council in the task it has already undertaken on this very important 
question, .. .”’ 


PUBLIC-ENCLOSURE PROGRAMME 


UBLISHED with M.C.A. approval, The Airport Visitor* is 

designed to answer the queries of the many people (last year 
there were 650,000) who watch the comings and goings of airliners 
from public enclosures. This year’s enlarged and fully revised 
60-page edition illustrates, describes and lists the main British 
airports and the types of airliners which use them, and quotes in 
alphabetical order the registrations of transport aircraft likely to 
be seen in this country. The Commandant of London Airport, 
Air Marshal Sir John D’Albiac, contributes the foreword, Mr. 
Peter Masefield writes on transport helicopters, and “‘Jerry’’ Shaw 
gives a personal account of his historic London-Paris flight; other 
features include articles on ground aids, a guide to airline operators 
and Wren drawings. 
*Edited by S/L. N. F. Freeman and G. D. H. Linton. Published at 2s by 
— Enterprises, 4d, 202 Cheam Common Road, Worcester Park, 

urrey. 


SILVER CITY’S OWN AIRPORT 


"TUESDAY, July 14th, was the fifth anniversary of the start of 
Silver City Airways’ cross-Channel car ferry. The chairman, 
A. Cdre. Griffith Powell, chose this appropriate moment to make 
two important announcements : first, that the company’s traffic 
is expanding beyond all expectations; and second, that to cope 
with further expansion plans are being made for building a 
privately-owned airport in the Romney Marsh area of Kent. 

Last year Silver City carried some 7 per cenf of the 150,000 
vehicles which cross the Channel in a year : this year the proportion 
has increased to over 25 per cent. The number of vehicles carried 
in 1952 was 11,000: the 1953 target of 30,000 bookings has 
already been passed, and the total may reach 45,000. In the first 
six months of this year 10,138 vehicles were carried. On peak 
days as many as 600 vehicles and 1,500 passengers are being 
ferried across the Channel in Silver City’s Freighters and Super- 
freighters. Incidentally, the last of the six new Superfreighters 
left Filton one recent morning on its delivery flight at 6.30 a.m. 
and within 14 hr was carrying cars from Lympne to Le Touquet. 
The airline has an option on three more Superfreighters, and has 
transferred some earlier-type BristoL 170s from charter work to 
carry the increased traffic. 

Silver City’s proposal to build a new airport to relieve pressure 
at Lympne i is put forward in the following terms : 

. . . The position and configuration of Lympne make night 
flying ‘and instrument weather procedures impossible. However, 
on the assumption that five or six aircraft operating up to 50 
return services a day is a reasonable complement for Lympne, 
Silver City propose to limit movements to this figure and to put 
the surplus elsewhere. . 

“Apart from Lympne there is no suitable alternative airport 
within cheap-fare range of the Continent and Silver City are 
therefore taking the unique step of building their own ferry 
terminal. The new airport, which will be situated in the Romney 
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O0-SHA is the registration given to the first of 

three Sikorsky S-55 helicopters for Sabena; 

delivered last week, the machine is pictured at 

Antwerp, This fleet will shortly inaugurct: 

Europe's first regular international services by 
helicopter. 
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Marsh area, will be known as Ferryfield. 
Initially, it will have two runways: one 
of 5,00o0ft and the other of 4,200ft. The 
runway and taxi-track configuration will be 
so arranged that aircraft spend the absolute 
minimum of time on the ground. Large 
terminal buildings, designed from the start 
to cater for both passengers and vehicles, 
will be constructed by Silver City. Nego- 
tiations for the purchase of land are now 
in progress and it is hoped that the first 
runway will be ready for use next summer. 


“A further factor which has influenced 
Silver City in their decision to construct 
Ferryfield is the complete lack on the south-eastern coast of 
England of an air ferry terminal which could accommodate the 
large four-engined, doubie-decker, eight-car carriers with which 
Silver City plan to supplement their existing fleet of 14 Bristol 
Freighters and Superfreighters, The present plan is to use 
Blackburn Universals as soon as they are available, but a useful 
substitute is immediately available in the Breguet Deux-Ponts, 
one of which is now on trial by the company [to carry freight 
between Hamburg and Eerlin].”’ 

The cost of the new terminal will, it is expected, be in the region of 
£140,000, of which £80,000 will be spent during the next 12 months. 


A NEW SOUND BARRIER 


TESts on the recently completed acoustic screening wall at 
London Airport began on the evening of Thursday, July gth. 
The wall, built at a cost of £16,000, near the B.O.A.C. hangar 
now under construction, is intended both to reduce the imme- 
diate noise nuisance to the people living in and near Cranford, 
and to check the agreement of practice with theory concerning 
the effect of such noise-reducing devices. In charge was Dr. G, E. 
Bell, M.Sc., Ph.D., the M.C.A.’s head of operational research. 

The wall has been constructed following tests on a temporary 


asbestos screen on a steel framework. It is 30ft high (an addi- 
tional roft extension is planned), and of “flattened V”’ plan form. 

The aircraft used in the initial tests was a York, the engines 
of which were run at full throttle for periods of some three minutes 
at various positions away from, and in the shelter of, the wall. 
Noise-levels were measured and recorded by M.C.A. scientists 
at three listening stations, two situated in school buildings in 
Cranford, and the other being a mobile station investigating the 
effects at the edge of the sound “‘shadow’’ on the flanks of the 
wall. The measuring and recording stations were all located 
between 1,500ft and 2,o0oft from the aircraft. 

After maintenance in the adjacent hangar, running-up of 
engines will normally take place with the aircraft facing the wall, 
although the tests included the tail-in position. Using the nose-in 
position, the whole of the new B.O.A.C. hangar—situated to the 
side of the wall—is screened from the source of noise. A specially 
built access-track connects the wall area with the hangar approaches. 

To an observer near the scene of the tests, the noise reduction 
due to the wall seemed considerable, amounting possibly to some 
20 to 25 decibels. A series of further tests are being carried out, 
and the noise-level readings obtained will be examined and 
checked against the forecast values by the M.C.A. 


MODELLERS DEFY THE WEATHER 


VERY summer since 1931—with the exception, of course, 

of the war Ly egetinees Northern Heights Model Flying 

Club has held its annual gala day, and usually it has been 
fortunate in the weather. Last Sunday it was less lucky; the day 
began dismally, with torrents of rain and a blustering wind. But 
it takes more than that to damp the spirits of your true aero- 
modeller, and by 10 a.m. the usual thousands were converging 
on Langley Airfield, near Slough (generously placed at the 
club’s disposal once more by Hawker Aircraft, Ltd.) by almost 
every mode of conveyance and from as far afield as Lancashire. 
They were rewarded, if not by a clearance, at least by a cessa- 
tion of the downpour, though the gusty wind continued. 

The organization, by a team of highly capable officials under 
the presidency of the club’s equally keen president, Dr, A. P. 
Thurston, was of a kind that might well set a standard for many 
full-scale flying events. Half-a-dozen contests were proceeding 
simultaneously in various parts of the airfield all day, each with 
scores of entrants whose flights had to be timed and logged. 

There were, perhaps, fewer technical novelties than in past 
years, though some deltas were to be seen, and at least one ducted- 
fan model—that which we noticed was a Swift, in the fuselage- 
centre of which was a petrol engine driving a multi-bladed sheet- 
metal fan of sin diameter. 

The principal contest was the annual one for the Queen 
Elizabeth Cup, which is now presented for large power-driven 
models weighing at least 30 oz. This year’s winner was L, Barr, 
who is production manager at Westway Models of Acton. His 
6ft-span high-wing monoplane, powered with a § c.c. engine 
running at 12,000 r.p.m. was de*igned and built within a week 
of the meeting, crashed in its first test-flight on the Friday and 
was rebuilt on the Saturday ! 

The Flight Cup—given, as usual in a duration contest for 

liders—was won by A. Brooks with an aggregate of 452.6 sec 
for two flights, an excellent performance under anything but 
ideal gliding conditions. 

The principal prizes were presented by Lady Camm and both 
she and Sir Sydney (it will be recalled that Hawker’s chief 


designer was knighted in the Coronation Honours) were pre- 
vailed upon to “say a few words’’; the latter, after recalling that 
he himself had started model-making in 1912, remarked that the 
pastime formed a fine introduction to aircraft engineering. 

As is their custom on this occasion, the directors of the com- 
pany entertained a number of friends to. lunch. Among the 
guests who accepted invitations were Air Chief Marshal Sir 


resident 


Hugh P. Lloyd, lately C-in-C. Bomber Command, and 
. Bates, 


of the R.A.F. Model Aircraft Association; A.V-M. L. J. 
Director-General of Equipment, Air Ministry; A. Cdre. J. G. 
Weston, commandant at Halton; Air Marshal Sir John D’Albiac, 
commandant of London Airport; Lord and Lady Sempill; Mr. 
E. Bowyer, director of the S.B.A.C.; Dr. A. M. Ballantyne, 
secretary of the R.Ae.S.; and several senior officers from the 
Australian, Canadian and American Government departments in 
this country, including Gen. D. Callahan, U.S.A.F. 


Those successful in the various contests, with—where applic- 
able—their clubs and points gained, were :— 

The Queen Elizabeth Cup.—1, L. Barr, 495.5; 2, R. Mead, 410; 
3, R. Law, 408. 

Thurston Helicopter Trophy.—1, C. M. Ingram (Wilmot Mansour 
Club), 180; 2, A. Hodgson (Andover), 177; 3, D. Smith, 158. 

De Havilland Trophy (power-driven models).—1, C. Marsh 
(Ilford), 491; 2, B. Cullen (Sittingbourne), 302; 3, R. Cullinane, 301. 

a Cup (control-line team race, Class A). —South Bristol 


tModel Engineer” Cup (control-line team race, Class B).—West 
Essex M.F.C. 
“Flight” Ma f (gliders).—A. Brooks (Grange), 452.6; 2. J. 
O’Donnell (Whitefield), 377; 3, R. Law (W. Middlesex), 342. 
Faire up (rubber-powered 9% —1, P. Allaker (Surbiton), 
520; 2, P. Giggle (Brighton), $09. 8; 3, J. O° Donnell (Whitefield), 4 
“RAF, Flying Review (radio control).—1, S. 
87; 2, G. W. Merrick, 85; S. Ne iller, 64 
Aeromodeller” Challenge Cup (bent aggregate performance).— 
J. O’Donnell (Whitefield). 
Concours d’Elegance.—Power, R. Hill; general fi 
Smallwood; flying scale models, H. T. Jackson (Sopwii 
unorthodox models, J. Marshal (Autogiro). 


ing models, A. 
Snipe model); 
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Royal Air Force and Fleet Air Arm News 


R.N.F.C. “At Home” 

AD weather restricted the attendance 

and activities at the annual “‘At Home”’ 
of the Royal Naval Flying Club at Gosport 
last Sunday. Indeed, part of our road 
journey from London had been made 
through cloud, hanging low on the hills, 
and it was no surprise that the only air- 
borne visitors to arrive had come from 
nearby Portsmouth. 

After an excellent lunch in the ward- 
room of H.M.S. Siskin, awards were 
made at the club-house to winners of 
the various competitions. To Mr. 
Mitchell, C.F.1, of the Portsmouth Club— 
in Autocrat G-AIGU—went two prizes, 
one for possessing the most elegance in 
the Concours, and one for arriving at 
the predetermined and sealed time. Mr. 

. Wannop of the same club repeated 
his Fair Oaks success with Messenger 
G-AVWB to win a further bottle of the 
gin on which his aircraft is alleged to run. 

y parking nearest to the club-house, he 
was adjudged to have travelled the greatest 
distance. The prizes were presented by 
Mrs. McWilliam, wife of Captain H. H. 
McWilliam, R.N. (Rtd), one of the 
directors of the club. 


101 Celebrates 
ON Thursday evening of last week, No. 
1or Squadron celebrated 36 years of 
existence by holding a guest night, at 
which a number of wartime and pre-war 
members were present. Among these 
were A.V-M. J. R. Whitley, A.O.C. No. 1 
Er (a flight commander in 1931), 
A.V-M. W. J. ee A.O.C. No. 63 
Group, and A.V-M. Cc. B. Betts, who 
commanded the unit in 1933. Present also 
was Mr. J. D. North, chairman and man- 
aging director of Bolton Paul Aircraft Ltd. 
It was Mr. North who designed the Boulton 
and Paul Sidestrands and Overstrands with 
which No, ror was equipped in 1934, and 


FLY-PAST GLIMPSE: An 
impression, taken from 
a Transport Command 
Hastings during a re- 
hearsal, of how much air- 
crews participating in 
the fly-past would see of 
the Royal Review parade 
at Odiham. 
“Flight’’ photograph 


it was because of the 
latter being the first 
machine in service to 
have a power-operated 
turret that a turret— 
albeit a castellated one 
—appears in the squad- 
ron badge. This turret 
was one of the special 
items demonstrated to 
the late King George V 
at the Royal Review 
held at Mildenhall in 


1935. 

After-dinner speakers 
all recalled old days 
with No. ror, J. D. North remembering 
that S/L. Coleman, when he was not 
flying Sidestrands, practised the pastimes 
of glass-eating and _fireblowing ; 3 the 
latter is not an entirely lost art in the 
squadron today. 

G/C. N. C. Hyde, the Station Com- 
mander at Binbrook, proposed the toast 
of the squadren and referred to the halo 
which surrounds No. 1o1 as the first unit 
to get Canberras. That the pilots are the 
glamour boys of Bomber Command is be- 
lieved, he said—even by the Wing Com- 
mander Flying. 

For S/L. John Crampton the occasion 
was his last guest night with the squadron 
as its commanding officer, before handing 
over to S/L. W. D. Robertson next week. 
He is off to a staff appointment at No. 1 


Group—his first non-flying job for over 
13 years. With no Canberras to fly he will 
have to content himself with some fast 
motoring in his Maserati. 


Binder ” 


PET of the late WC. Paddy Finucane— 
and indeed of the many hundreds who 
have passed through Hornchurch since the 
Battle of Britain—‘‘Binder,” the station 
mascot, is dead. Found in a half-drowned 
condition he had to be destroyed. 

He was a puppy in the early 1940s and 
grew up in an atmosphere of war, waiting 
always for his master to return from 
operations. When the unhappy day came 
that Paddy did not return, ‘Binder’ 
roamed the camp for many days looking 
for his master. From then onward he was 
a station dog, with many friends, but no 
master. 


More Arctic Supply Flights 
Fok the third year in succession, the 

R.A.F. is to undertake a series of flights 
within the Arctic Circle to assist the 
British North Greenland Expedition. 

On August rst, five Sunderlands of 
No. 201 Squadron commanded by S/L. 
R. A. N. McCready, will leave R.A.F. 
Station Pembroke Dock, South Wales, for 
Greenland. Their base will be at Young 
Sound, on the north-east coast (position 
74 deg 29’ N, 20 deg 40’ W), to which the 

dition ship, the Polarsirkel, will 
deliver the stores. On August sth the 


“Flight’’ 


IN CHRONOLOGICAL ORDER: Six command- 
ing officers attending No. 101 Squadron's 
thirty-sixth anniversary: A.V-M. F. C. B. Betts 
(1933), S/L. R. I. Alexander (1944), W/C. 
M. H. de L. Everest (1944), S/L. P. Wimberley 
(1948), S/L. J. Crampton (1952) and S/L. W. D. 
Robertson, who takes over next week, (See 
“101 celebrates,’’ above.) 


photograph 


, 
Sar ROTAL Kitt FORCE TRANSPORT COMMA 
Suge 


HOME GROWN: Mr, Eric Harrison, Australian Minister for Defence Production, and John Miles, chief test pilot of the Government aircraft factory 
at Melbourne, with the first Australian-built Canberra, which made its first flight from the Avalon airfield in June. (Right) A line of Australian-built 
D.H. Vampire 53s (Rolls-Royce Nene) at No. 2 Fighter Operational Training Unit at Williamstown, New South Wales. 


SERVICE AVIATION ... 


Sunderlands will start to fly 70 tons of 
stores to the expedition’s main camp at 
Britannia Lake (77 deg 07’ N, 23 deg 

‘W), some 190 miles from Young Sound. 

¢ task should be completed in from 
7 to 10 days. 

In mid-August, two Hastings, com- 
manded by S/L. E. Robinson, O.B.E., 
will leave R.A.F. Station Abingdon, 
Berks, fcr the United State Air Force base 
at Thule, in north-western Greenland. 
Their task is to drop some 60 tons of 
supplies, chiefly petrol for the “weasel’’ 
tracked vehicles, to the existing advanced 
camp at position 78 deg 02’ N, 37 deg 
50’ W, now known as “Northice,”’ and 
also to establish a petrol dump in a 

ition 200 miles to the west of Northice. 
The supply drops are due to start on 
August 20th, and should be completed in 
about ten days. 


Naval Appointments 
Te following appointments in the rank 
of captain have been announced by the 
Ad niralty:— Capt. A. C. G. Ermen to 
the Admiralty as Director of Air Equip- 
ment and Naval Photography; Capt. 
R. W. F. Northcott to R. N. Air Station 
St. Merryn, in command; Capt.(E) C. B. 
Pratt as Chief of Staff to Rear-Admiral 
Reserve Aircraft; Capt.(E) A. J. Tyndale- 


Biscoe to R.N. Air Station Anthorn, in 
command; Capt.(E) N. J. Clift, Super- 
intendent R.N. Aircraft Yard Donibristle, 
in continuation; and R.N. Air Station 
Donibristle, in command. 


R.N.V.R. Air Division Move 


HE transfer of the Southern Air 

Division of the R.N.V.R. from Culham, 
Berkshire, to R.A.F. Station Benson, 
Oxfordshire, is expected to be completed 
by the end of this month. The senior 
squadron, No. 1832, has had its home at 
Culham since 1947. 


Half-yearly Promotions 


‘Tr following list of half-yearly 
is continued from pass 70:— 
GENERAL DUTIES BRANC Squad- 
ron Leader to Wing Commander.—F. J. Fenton, 
| B. Aitkens, C. V. Beadon, 
D.F.C., W. Beringer, F. V. Morello, W. a 
McL can, D.S.O., A.F.C, G. 
Porter, T. H. B. Tayler, R J Sage, A. RC. 
L. H. Trent, V.C., D.F.C., P. A. Ostle, H. W. 
Lamond, J. E. Watts, AF.C., G. W. Cory, 
Woodward, D.F.C., J. W. Louw, 
O.B.E., D.F.C., J. C. Graham, D.F.C., G. H. 
D.F.C., J. B. A. Fleming, 
Cooper, Ar. AN Silk, J. W. Appleton, C. 
Marshall, M.B.E., M. Gundry-White, 
D.F.C., R. D. Max, D.S.O., D.F.C., P. G. H. 
Matthews, D.F.C., F. O. Barrett, D.F.C., 
F. J. French, D.E.C., A.F.C., B. E. 
Hyland -Smith, D.F.C. R. 
Bagnall, D.S.O., D.F.C., A. W. Home, DE F.C., 


ASYMMETRIC APPROACH: A Viking of the Queen's Flight, with one airscrew feathered, comes 
in over the hedge at Benson, Oxfordshire. 


A.F.C., G. J. C. Hogan, D.F.C., J. * Stacey, 
D.S:.0., D.F.C., T. R. H. Meri- 
field, D.S.O., D.F.C., F. D. S. Scott- Malden, 
D.S.0., D.F.C., G. M. Brisbane, D.S.O., 
D.F.C., D.F.M., W. J. O. Coleman, D.F.C., 
z W. Higginson, D.F.C., F.M R 


. B. Morison, D.F.C. and R. W. Pye. 
Lieutenant to Squadron Leader.— 
M A.F.C., D. S. Dickins, 
R. Pitchie, A P. 
. O'Meara, D.S. .F, S. Wandeilak, 
Wilson, M. Stavert, A.F.C., 
R.M.C hatfield, D.F.C., D.B. Delany, A.F.C., 
F. G Constable, D.F.M., A. S. Aldridge, 
D.F.C., J. R. Saunders, R. ” Edwards, D.S. 
N. L. R. Cowan, D.F.C., G. ae Cremer, 
A.F.C., E. T. Ware, D.F.C., K. H. Houghton, 
Wakeford, D.F.C., I. L. Dunn, R. nm. G. 
Powling, Ellis, I. D. Crozier, F. G. 
DePass, G. W. Turner, D.F.M., P. F. T. 


as 


Davies, D.F.C., K. A. Perkin, A. N. Bristow, 
D.F.C., A.F.C., S. G. Nunn, D.E.C., 
Browne, Waterkeyn, D.F. 
V. A. HG. A. Bere, W. J. 
Henderson, D. E. Breed » D. F. Liddle, 
W. J. Potocki, D.F.C., E. M. Sparrow, D.F.C., 
H. Hartley, R.G. Ravenscroft, R. Currie, 
A.F.C., L. G. A. Reed, M.V.O., D.F.C., 
S. e Redmond, E. D. Herbert, A.F.C., 
L. W. Birchall, G. E.R. Parr, K. B. Rogers, 
D.F.C., A.F.C., WwW. P. Straker, J. B. 
McWilliams, D. B. ‘ebb, 
Partridge, A. H. Chamberlain, ‘Costain, 
D. A. Dobbie, A.F.C., E. F. Brown, D.F.C., 
S. G. Hewitt, A.F.C., R. A. Schofield, D. R. 
Higgin, h Dalgleish, J. A. L. Currie, D.F.C., 
W. obertson, C. Me. Cassels, J. G. 
Claridge, D.F.C., A.F.C., Barber, D.F.C., 
E. H. Taylor, A. F.C, D. M. ‘Surtees, L. H. G. 
Coles, D.F.C., E. M. Hunter, D.F.C., D.F.M., 
J. Miller, D.F.C., A.F.C., M. Scannell, D.F.C., 
AF.C. ’Blierton, R. A. Carson, M.C., 
E. A. Brittain, AFC, Ms C. Shepherd, 
O.B.E., C. W. Cornish, R. E. Lelong, D.F.C., 
R. J. H. Uprichard and C, W. Watson, A.F.C. 


R.F.C.—R.N.A.S. Dinner Club 


here is a proposal that an R.F.C.- 
R.N.A.S. officers’ dinner club is formed 
with its headquarters at the R.A.F. Reserves 
Club, 14, South Street, London, W.1. The 
object is for members to hold an annual 
d'nner; the first of which is expected to take 
ope during next October or November. 
eaders interested in this project should 
write to the Hon. Sec. R.F.C.-R.N.A.S 
Dinner at the above address. 


Reunion 


ii is proposed to hold the first post-war 
reunion of past and present officers of 
No. 70 Squadron on Friday, October 3oth. 
Particulars from S/L. C. D. Griffiths, 
R.A.F. Club, 128 Piccadilly, London, 
W.1, or W/C. Reavell-Carter, M.B.E., 
P8, Air Ministry, Adastral House, London. 


oy: Wakeford, O.B.E., W. A. Young, B. R. Hall, 
6 \ 
, 4 7 
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(HA LLS «aircraft finishes \ 


APPROVED BY ond ARB.) 


Durable, attractive coloured “ Wrinkle” finishes by ¥ _ 

John Hall & Sons (Bristol & London) Ltd. are supplied to © ; Patt 
Vickers-Armstrongs Ltd. for \ 


THE VISCOUNT 


Photograph by courtesy of 


“The Aeroplane” \ 


\ JOHN HALL & SONS \ 

\ (Bristol & London) Led. \ 
HENGROVE, BRISTOL 4, and \ 
1-5 ST. PANCRAS WAY 
LONDON, NWI 


[PETBOW| 


For Aircraft of the Present— 
and the Future 


had in production at Sandwich is a 
range of petrol and diesel-driven 
Ground Power Units from 7} kW to 120 kW 
—from a miniature Unit giving 250 amps for 
servicing only to ‘the giant dual-voltage 
machine designed to start and service the 
largest aircraft that this decade will see. 
Twenty-one years’ experience in the design 
and production of the world’s finest gener- 
ating plant is at your service in any problem 
concerning Ground Power for aircraft. 


PETBOW 


LIMITED 
SANDWICH KENT 


ONE OF THE WORLD’S LARGEST MANUFACTURERS OF ENGINE-DRIVEN POWER PLANT 
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EVERYTHING IN SHEET METAL WORK 


AND LIGHT ENGINEERING 


N 
AIRCRAFT Refrigeration 
AUTOMOBILE 
COACH AND 
al AIR 
ALL-METAL Conditioning 
Vehicle Bodies “" | MINING 


BROMELPAR, SOUTHTOT TOTTENHAM 
LONDON Prown&(o td 2257, 2258 & 2259 
161 WEST Rd., TOTTENHAM 


LONDON, N.17 


the Industry 


AND LIMITED 


ENCINE ERS 


RANELAGH. WORKS 


WESTMINSTER, for 


Tel, VIC Aircraft and — 


2 
arm ii; 
| q 4 if 
= 
||| 
LMG, PORLNAM WOOD, HERTS, EHGLANO| Phone: SLETREE 
, 


Hundreds of experiments during 5 years of 
research—and the result? The Graviner ‘‘Fire- 
wire”’. Small quantities are now available for 
flight tests. This ‘‘Firewire”’ is really stable, really 
robust. Kink it, heat it bright red, it still keeps its 
original standard characteristics. In position, the 
“Firewire’’ forms a there-and-back loop; so acci- 
dental breakage cannot affect its operation. Within 
three seconds of flame contact anywhere on its 
length, the ‘“‘Firewire’’ passes a warning to the 
cockpit. No amplifying valves, just one sealed 
relay. Resetting takes place immediately the ame 
dies down. Power supply? 26 or 115 
volts A.C., 400 cycles. Weight of 30 feet 
of detector wire, fittings and relay box 
36.5 oz. 


A.R.B. APPROVED E2884 


Colnbrook, Bucks. 
Telephone: Colnbrook 48 
Brit. Pat. App. Nos. 21003/50 


and 18440/51. Foreign Pats. 
Pending. 


FLIGHT 29 


Designed From the Start... 
Tor the Start... 


OF AIRCRAFT LIKE THE 
SAUNDERS-ROE “PRINCESS” 


Flight’ Photograph 


MUREX GROUND POWER UNITS 


Murex Ground Power Units have 
been developed over a period of 
years in close collaboration with 
leading airlines. They provide the 
best answer to the problem of start- 
ing powerful modern aircraft quickly 
—piston, turbo-jet and turbo-prop. 
Murex units will supply a peak 
current of 2,000 amperes for engine 
starting periods and a current of 
600 amperes continuously at 28 volts 
for servicing and pre-flight checks. 
Other capacities are available. Murex 
units are engine-driven and thus they 
eliminate the expense of heavy 
service accumulators. 


POWER UNITS 


GROUND 


AIRCRAFI 


MUREX WELDING PROCESSES LIMITED 
WALTHAM CROSS, HERTS. TELEPHONE: WALTHAM CROSS 3636 
GPU 18 
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INCREASE SAFETY AND 
PAYLOAD BY USING 


S.N.C.A,S.0, 


AUXILIARY JET UNITS 


British Commonwealth Agents and Concessionaires: 


AEROCONTACTS LIMITED, GATWICK AIRPORT, HORLEY, SURREY.  Tel.: HORLEY 1510 


A copy of this comprehen- 
sive new handbook should 
be in the hands of every 
engineer specialising in 
fluid sealing problems. 


~ Please send me, free of alt charge, 
this 20 page Pioneer O-Ring Handbook. 


NAME 


+ OR 
A Company of the FENNER Group 
PIONEER OILSEALING & MOULDING CO. LTD., 
Factory ond Head Office, Cottontree Works, Colne, Lancs. Tel: Wycoller 411 /2 


Midlands Soles Office: 25 Broad St., Birmingham |. Tel: MiDiand 1817 
London Sales Office: 70/74 Union St., Southwark, London, S.E.1. Tel: WATerloo 6651 


NEWTON-DERBY- 


A typical N.B.D. 
Rotary Trans- 
former 


Manufacturers of 


ROTARY TRANSFORMERS 
AIRCRAFT GENERATORS 


nd AUTOMATIC CARBON PILE 
VOLTAGE REGULATORS 


ELECTRICAL PLANT SPECIALISTS 


WEWTON BROTHERS oensy) LIMITED 


MEAD CEFICE WORKS ALFRETON 
TELEPHONE DERBY 47676 () LINES) TELECRAMS DYNARO 
LONCON OFFICE IMPERIAL BUILDINGS KINGSWAY we? 
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S SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES DU SUD-OUEST 105, Av. Raymond-Poincaré, Paris-I6® Tel. KLE. 32-20 
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Cong ratulations to Vickers-Armstrongs Ltd. 
oO and all concerned in the record established by 

% J. M. Lithgow in the Supermarine Swift F.4, at 
a speed of 669.3 m.p.h. 


Lightweight all stainless steel 
flexible pipe assemblies on the ™ 
Supermarine Swift are manufactured by & 


4 


1, ADAMS PLACE, HOLLOWAY ROAD, LONDON, N.7 
Tel.: NORTH 4281 Cables: Corpavia, London 


The 
B.0.A.C. HYDROSTATIC 


WEIGHING UNIT 


ON/OFF WORKING PRESSURE 


si. GAS OR LIQUIDS 
models UP "FULL BORE 


(25 ton capacity unit illustrated) 


ACCURATE 
PORTABLE 
* RELIABLE 


ALL ENQUIRIES TO THE SOLE DISTRIBUTORS 


KENTON EQUIPMENT Ltd. 


708, KENTON ROAD, KENTON, HARROW, 
MIDDLESEX 
WORdsworth 7805 (5 lines) 


Manufactured by ALLTOOLS LTD., GT. WEST ROAD, 
BRENTFORD, MIDDLESEX 


1.V. PRESSURE CONTROLLERS LTD\ 


FORGE WORKS, 844, BATH ROAD 
CRANFORD, MIDDLESEX Phone HAYES 2809-1203 


~@ 
Se | | 
Q | 
| 
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other | 
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BLACKBURN AND GENERAL AIRCRAFT 


LIMITED 
BROUGH, EAST YORKS 


Urgently require the following personnel at their YORKSHIRE Factory: 


(a) CHIEF JIG AND TOOL DRAUGHTSMEN 
Must be capable of the design for manufacturing Jigs and Tools for I.C. 
Engines. Experience on Tooling for Gas Turbines desirable, but not essential. 


(b) SENIOR DRAUGHTSMEN 
with up to date experience in the design of Jigs, Fixtures and Tools for 
production of Jet and Piston Aero Engines. 


Salaries will be commensurate with ability and experience and every consideration will be given to ensure 
the widest scope for extension of experience and future prospects. Please write stating age, experience, etc. 


TO— 
THE PERSONNEL SUPERINTENDENT 
BLACKBURN AND GENERAL AIRCRAFT LIMITED - BROUGH - EAST YORKS 


ELECTRICAL 
EQUIPMENT 
IN THE 
VICKERS “VISCOUNT” 


FOOD CONTAINERS, 
WATER HEATERS, 
URN, Etc. 


Pirelli-General ‘‘ Pren” cable is also used 
on the “Viscount” for wiring systems. 


THE GENERAL ELECTRIC CO. LTD - MAGNET HOUSE, 
KINGSWAY, LONDON, W.C.2 


: 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4/- per line, minimum &/-, average line contains 6-7 words. Special rates for Auctions, 
Contracts, Patents, Legal and Official Notices, Public Announcements, Tenders 5/- per line, minimum 10/-. 
Each paragraph is charged separately, name and address must be counted. All advertisements must be strictly 
prepaid and should be addressed to FLIGHT Classified Advertisement Dept., Dorset House, Stamford Street 
London, 8.B.1. 

Postal Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 
and crossed & Co 
Trade Advertisers who use these columns regularly are allowed a discount of 5°, for 13, 10°, for 26 and 15%, for 
52 consecutive insertion orders. Full particulars will be sent on application 
Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 
charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 
advertisement charge. Replies should be addressed to *‘Box 0000, c/o Flight,’’ Dorset House, Stamford Street, 
London, 8.E.1. 
The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes 
Situations Vacant. The engagement of persons answering these advertisements must be made through the local 
office of the Ministry of Labour and National Service ete. if the applicant is a man aged 18-64 or a woman 
aged 18-59 inclusive, unless he or she or the employer is excepted from the provisions of The Notification of 


HENLYS 


England's Leading Motor Agents 
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GHT 


AIRCRAFT ENGINEER 


PRESS DAY — Classified advertisement 

“‘copy’’ should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being available. 


ROLLASON’S 


FOR SALE Aeroplane Dealers 
CONSULS 


ORK freighters, fully overhauled and with new 

Two of these ideal six-passenger air- Y Certificates of Airworthiness. All Merlin 502 
craft, complete with V.H. and engines, fully overhauled by Rolls-Royce, Ltd.— 
current C. of A’s. 1,000 hours life. All propellers overhauled by de 

Delivery immediate Havillands—1,200 hours life. 14,000 lbs. payload 


with 1,500 miles range. Cruising s an 185/190 m.p.h. 
PROCTOR V 


Vast inventory of spares availabl aa freight 
doors, 53 foot long freight euampareanena ‘ull radio 
In perfect condition throughout, air- 
frame, and engine 335 hours, fully 


e oo Delivered anywhere at short notice. 
modified. 12 months C. of A. 


wishing to 
pe offers wanted. Certificate until May 26th, 
Delivery 10 days 


AIRCRAFT FOR SALE 
W. S. SHACKLETON, LTD. 


1954. Fully modified throughout. Gipsy Queen to 
70 series III engines with only 80 and 45 hours since 
complete overhaul. Eight passenger seats. Radio POST THIS FORM TODAY 
Completely reconditioned through- 


ADg97/108 and ADF 7092. Best cash offer over 
£13,500 will be accepted. Seen Croydon by appoint- 
out, airframe hours 658, engine 
hours 445. 12 months C. of A. 


ment. Absolutely ready to go. 
Delivery 7 days 


TIGER MOTHS 


Several completely reconditioned 
models. Low airframe hours and 
engines from zero hours since com- 
plete overhaul. 12 months C. of A. 
Deliveries from 7 days 


Prices: Ex-Croydon, F.O.B. or C.I.F. 
on application to: 


W. A. ROLLASON LTD. 
Croydon Airport Surrey 


Tel.: CROydon 5151/4 
Cables: ROLLAIR, CROYDON 


AUTO PILOT UNITS 


£1,975 


XFORD crew trainer. Year's Certificate of Air- 

worthiness. Fitted two brand new Cheetah X 
engines, 4-channel V.H.F., radio compass, C.B.A., 
interphone system. Co’ equipped for crew 
training. Hitherto owned by famous firm and in 
immaculate condition. 


£295 


Mot# MINOR—positively the best of its kind and 
aerobatic! Long-range tanks, dual controls, 
por aga only 130 hours and airframe 215 hours since 
new. C. of A. recently expired but plane has had 
practically no use since last overhaul and Certificate 
will be renewed for small extra charge. 
S. SHACKLETON, LTD., 175, Piccadilly, 
¢ London, W.1. Tel.: REGent 2448/9. Cables: 
“Shackhud, London.” [0070 


AEROSERVICES (LONDON), LTD. 


AVE just sold an outstanding de Havilland Dove. 
But there is a sister ship available for early delivery. 
{1 2950 ex base, tanks empty. 
EE" S are ready for posting of Tiger Moths, 
Austers, Proctors, Miles Whitney Straight, Ansons 
and Consuls. 
Write, telephone or call: 
CROYDON AIRPORT, 
ENGLAND. 
Tel.: CROydon 8833. 
Cables: “Aeropaul, Croydon.” 


To HENLYS LTD. 
AVIATION INDUSTR'ES DEPARTMENT, 
Henly House, 385 Euston Road, 
London, N.W.1 
(Euston 4444) 


I am interested ina NEW/USED* 


* Strike out ‘whic hever does not apply. 


I have for Part Exchange 

Make.... 
First reg Mileage. 
Body Style 

Name 


Address . 


Telephone... ... 
(No obligation ‘whatsoever involved) 


PRECISION PACKING OF AIRCRAFT, 


Turn and Bank Unite ass | AIRCRAFT COMPONENTS 


Rudder Units - - - - The packing of aircraft, aircraft components and 


most other costly or delicate machinery for 
Mounting Units - - - - &75 storage or shipment abroad, is best carried out 
Servo Units - - - - - &75 


by EXPORT PACKING SERVICE LIMITED. With 
four packing centres, road, rail and shipping 
A.R.B. Released ex stock delivery 
Also other units always available 
varying engine hours. Radio equipment consists of 


facilities, a designs and development section 
Staravia 
radio compass, S.B.A. and 8-channel V.H.F. Delivery 


unique in the industry, complete mass production 
diate. 
BLACKBUSHE AIRPORT GEMINI with current Certificate of Airworthiness 


facilities from sawmills to printing and labelling 
plant, and a progressive approach to all pene 
and 300 hours on engines and airframe since new. 
CAMBERLEY, SURREY Fitted with M.R.N. 60 V.H.F. In excellent condition. 
Tel.: Camberley 1600 


. 
Ltd., offer! 


NRESTRICTED C47A DAKOTA with zero time 

since complete overhaul and issued with a new 
Certificate of Airworthiness. 1830-90 engines zero 
timed, full airline radio equipment and 32 seats. 
Delivery immediate. 

APIDES. A number of these machines are available, 

all with current Certificates of Airworthiness and 


questions, they are well equipped to deal wit 
any manufacturer's packing problem, however 
ROCTOR V with current Certificate of Airworthi- Telephone: Chancery 6121 /2/3. 
ness, 400 hours on the engine since overhaul. Long- 


complex or great in scope. 
range tanks and dual control. Offers! 


EXPORT PACKING SERVICE LTD. 
imperial Buildings, 56 Kingsway, W.C.2 
OR prices and fuli details of the above and many 
other aircraft that we have available, apply to:— 


R.A.F. OFFICERS 
UNIFORMS 
NEW AND RECONDITIONED 
LARGE SELECTION IN STOCK 


FISHERS, 86/88 WELLINGTON ST., 
WOOLWICH, S.E.18 "PHONE 1055 


SAVES STEEL| |R- 


For PRESS TOOLS, F & TEMPLATES 
TOOLS DESIGNED AND MADE BY US 


© YOUR SPECIFICATION 
MOULDED COMPONENTS UJABLO) LTD. 2) Bury James’ s, London, S.W.1. Cables: 
“Dundasaero, 


Jablo Works, Waddon, Croydon, $ 
‘Phone: CROydon 3201 “Grams. JABLO CROYDON CROYDON AIRPORT. CRO. 7744. Coben: 
indasaero, Croydon 


Vacancies Order 1952 
‘ 1 ii 


AIRCRAFT FOR SALE 


AViRAD, Ltd. 


OCKHEED Lodestars, PBY5A amphibious Cata- 
4 linas and Avro XIX aircraft available for immediate 
delivery. Also spares and equipment for all types of 
aircraft and engines. 
VIRAD, Ltd., Croydon Airport, Surrey. Tel.: 
Croydon 7744. Cables: Avirad, Croydon. [0500 
EROVAN with C. of A. and large quantity of spares» 
price open to offer. 


£250 Tiger Moth, in good condition. 


Fut details from Vendair, Croydon Airport, Croy- 
don $777. {0603 
USTER AUTOCRAT, C. of A. issued February, 

5 hours since new engine fitted, metal prop., silencer, 
beautiful condition. —Box 8365. {9842 
ROCTOR V with 12 months C. of A. Low engine and 


propeller hours, V.H.P. radio. Excellent condition. 
Best offer over £600.—Box 8314. (9838 
of A., 


PEprAKoras, passenger and freight, full C. 


reasonable price. Anson and itney Straight, also 
Pratt and Whitney engines. Apply: Starways, Ltd., 
Speke Airport, Liverpool 19. {9778 


A BEECHCRAFT D 18 S, 200 hours flying time since 
new, with spare parts for three years, many other 
extras. Present owner a prince. Price £29,500.—Apply 
Box 8380. {9849 
FFERS wanted, Miles Messenger, Cirrus III engine, 
120 hours, C. of A. May 1954, fitted Plessey multi- 
channel V.H.F., generator, starter, full panel, etc. Or 
exchange for Gemini or good car.—Box 8478. [9847 
EROCONTACTS, Ltd., leading distributors of new 
and used aircraft to all classes of operator. British 
Commonwealth Agents and  concessionaires for 
S.N.C.A.S.O. and Piaggio, and many principal opera- 
tors for the disposal of their fleets.-——Aerocontacts, Td, 
Gatwick Airport, Horley, Surrey. Horley 1510, ext. 
139. [0990 


AIRCRAFT WANTED 


UR demand for good used aircraft of all descriptions 
is very great. Operators or owners wishing to dis- 
pose of aircraft, engines, or anything aeronautical, are 
asked to communicate at once to:— 
R Ltd., 29 Bury Street, London, 


Ww 2848. Cables: “Dundasaero, Piccy, London.” 
AIRPORT. CRO. 7744. 


AIRCRAFT ACCESSORIES AND 
ENGINES 


AIRCRAFT SPARES ????? 
ARGE stocks held of spares for the following air- 


craft:— 
Avro Anson Fairchild Argus 
Beechcraft Traveller Fairey ‘Firefly” 
Boeing Fortress N.A. Harvard 
De Havilland Mosquito Piper Cub 
Douglas Dakota Supermarine “Spitfire” 
GINE SPARES ???? 


ARGE stocks of spares and accessories for engines 
made by the following manufacturers :— 

Armstrong Siddeley Packard 

Continental Pratt and Whitney 

De Havilland Rolls-Royce 

Warner 

END your enquiries to:— 


A } WALTER, Gatwick Airport, Horley, Surrey. 
© Tel.: Horley 1420 and 1510, Cables: Cubeng, 
London. [0268 
yy III engine complete, A.R.B, extended to 

800 hours, 690 completed. Offers required.—Box 


8379. [9848 


AIRCRAFT SERVICING 


ROOKLANDS AVIATION, Ltd., Brooklands 
Acrodrome, Weybridge, C, of A. overhauls, modifica- 
tions and conversions. Tel.: Byfleet 436. [0305 
EPAIRS and C. of A. overhaul for all types of air- 
craft.—-Brooklands Aviation, Ltd., Civil Repair 
Service, Sywell Aerodrome, Northampton. Tel.: 
Moulton {0307 
ERTIFIED crack detection by Magna Flux of air- 
craft parts. Prompt services; reasonable charges.— 

Cc. and S. Aircraft, Blackbushe Airport, Camberley 
1600 (Extn. 307). [o310 


AIRCRAFT TRANSPORT 


UEEN MARY Trailggs, We can offer a selection 
of 30 to 40 reconditf™Bed or as lying. We have the 
largest stock in the country.—E.A.A., Ltd. Phone: 
Tring 3146. [9824 


CAPACITY AVAILABLE 


APACITY now available for press tools, jigs and 
fixtures, also jig boring.—Industrial Tooling Units, 
23a, Wrotham Road, N.W.1. GUL. 2880. lo714 


THINGS! 


Apart from having them 
right way up, there is the 
question of holding gently 
but firmly—without crush- 


ing—and being sure of 
maintaining this support 
throughout the required 


period! 
THE SCOBA RANGE 
of MOULDED VALVE 
and 
CRYSTAL HOLDERS, 
PLUGS and SOCKETS 


for the aircraft industry, fulfils 
every requirement of design 
and suitability for purpose. 


“tte, 


8 lle, 


An extensive development programme 
contains MANY NEW VALVEHOLDERS 
AND ALLIED COMPONENTS, and 
enquiries are invited for all types. 


AIRPORT, HORLEY, SURREY 
CABLES AEROCON HORUEY 


GATWICK 
TELEPHONE HORLEY 1510 
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CARAVANS 


EW “Statesman,” £1,065. Other Berkeleys from 
£339/10/-. New Glider 4-berth de luxe, £399/10/-, 
and 2-berth, £212. Safari, £368 Towing. Hire pur- 
chase.—Mantles Garages, Ltd., Biggleswade. Tel. I 
0367 


CLOTHING 


R A.F. and R.N. officers’ uniforms purchased; large 
* selection of R.A.F. officers’ kits for sale, new and 
reconditioned.—Fisher’s Service Outfitters, 85-88 
Wellington St., Woolwich. Tel.: Woolwich 1055. [0567 


CLUBS 


EDHIL]. FLYING CLUB, Redhill Aerodrome, 
Surrey, jor flying instruction. Open 7 days a week. 


Nutfield Ridge 103. 8 
ONDONERS! Your most accessible and reasona te 

4 flying club. M.C.A. yee Austers, 45/- hour, 
trial lesson 17/6.—Phone Penguin Fying Club, Victoria 
1300. [0285 
ERTS and ESSEX AERO CLUB, Broxbourne 
Aerodrome, Nazeing, Essex. M.C.A. approved 
o-hour course; residential; trial lessons, 35/-; train 
rom Liverpool Street, or Green Line ch 715. 
Tel.: Hoddesdon 2453, 2421. [0230 


CONSULTANTS 


ROUP CAPT. E. L. MOLE, B.Sc., A.F.R.Ae.S., 

31 Dover St., London W.1. Gro. $902. [0400 
ING COMMANDER R. H. STOCKEN, 
F.R.Ae.S., Eagle House, 109 Jermyn St., London 
$.W.1. Tel.: Whitehall 8863. [o419 


MISCELLANEOUS 


Ls trainer for disposal. Good condition. Spares. 
Offers.—Martin, 208 Lower Parliament Street, 
Nottingham. Tel. 45331. [9854 
TEEL buildings from stock, soft, 6oft, 8o0ft, or 
1ooft clear span.—Bellmans, Terminal House, 
S.W.1. Sloane 5259. {9717 
2 -FT. silk canopy back-type G.Q. parachute, £25. 
Lightweight folding autocycle, designed specially 

for carriage in light aircraft, less Minimotor, £15.— 
Lt.-Cdr. Sproule, R.N.A.S., Gosport, Hants. [9862 
AURENCE Auxiliary Power Units, type 1-A, model 
30-D, 10 h.p., 24 volts, 4,100 r.p.m. New and 
unused in original crates.—Lipton Products, Ltd., 
Lower Glory Mill, Wooburn Green, Bucks. Tel.: Bourne 
End 680. _ [9818 
| agen immediate delivery. Coles diesel-electric 6-ton 
mobile Jason crane, new August 1951, and Coles 
parents Mark VII Series VII 5-ton mobile crane; 
oth with B.o.T. certificates. Several 22 and 28 kVA 
generating sets, 400/50/3, both petrol and diesel powered. 
Also 230 V a.c. and 120 V d.c. sets, trailer mounted.— 
Chessington Salvage Co., Ltd., Church Lane, Chessing- 
ton, Surbiton, Surrey, England. Tel.: Epsom 4026 
(4 lines). [9841 


PACKING AND SHIPPING 


R AND J. PARK, Ltd., 143-9 Fenchurch St., E.C. 
© Tel.: Mansion House 3083. Official packers and 
shippers to the aircraft industry. {oo12 


TIME RECORDERS 


gir item checking and job-casting time recorders 
(all makes) for quick cash sale; exceptional _— 
0040 


—Box 7241. 


TUITION 
ARE YOU AVIGATION TRAINED? 


UR students have once more obtained a 100% suc- 

cess, at first sitting, in the recent Junior Pilot’s 
Licence examination and in senior category our stupen- 
dous successes have been capped by a 100%, result. 

UR 8-coiour superbly illustrated and printed tutorial 

courses and direct tuition are the finest inthe country 
and completely cover the syllabus for pilot/navigator 
licences. See specimens before purchase. 

UR advice is at your disposal. All details from:— 


AVIGATION LTD. 
30 CENTRAL CHAMBERS, 
EALING, W 


Jy 
(Opposite Ealing Broadway Unicegreund Station.) 
Ealing 8949 {oz 


TWIN CONVERSIONS 


EMINI aircraft, fitted radio, £6 per hour, dual or 
solo.—Southend Flying School, Essex. Rochford 
$6204. [0333 
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FLIGHT 


REQUIRED URGENTLY 


A 


STRUCTURAL TEST 


TO 


TAKE FULL RESPONSIBILITY 
FOR EXTENSIVE STRUC- 
TURAL TEST PROGRAMMES 
ON HIGH SPEED AIRCRAFT 


* 


This post offers scope for a 
keen engineer wishing to work 
in a laboratory with an exten- 
sive range of structural testing 
equipment. 


* 


QUALIFICATIONS 


Engineering Degree or H.N.C. 


Preferably three years experience 
in a structural test laboratory al- 
though stressman with more limited 


experience will be considered 


* 


Apply to 
Dept. C.P.S. 


ENGLISH ELECTRIC 


Company, Limited 
336/7 STRAND, W.C.2 
quoting ref. 434.L. 


TUITION 


Lone SCHOOL OF AIR NAVIGATION. 


A pen: our personal coaching methods, which are 
unsurpassed, your chances of success are of a very 
high order indeed. In the Senior qualifications we 
ootained 60 per cent of the total passes at the official 
examinations. Those sponsored by us for the junior 
qualincations have achieved a 95 per cent pass at first 
sitting. 
Ur new “Home Study” courses compiled in an 
up-to-date manner are the only ones which give 
full coverage to tne syllabii, in conformi.y wi.h current 
examination conditions. Presented ia an attractive 
manner, on the Lesson, Question and Specimen Answer 
basis, they are tne best solution to those who wish to 
enter the profession or seek higher licences, but unable 
to attend the classrooms. 
At Link practices with briefing and R/T; A.R.B. 
Type Ratings—General Speciac; Consul Instrument 
Flying (snared); also “‘retresner.” Tuis is the only 
integrated training wiiin the London area. By 
cu-ordinating all your requi-ements under our di.ection, 
it is tne most economical and emcient. We oner con- 
sultation without obligation. 
33 Uvington Square, Knightsbridge, London, S.W.3. 
Kensington 8221. [2277 
AR SERVICE TRAINING OF HAMBLE provides 
training in all branches of aviation in tnais flying, 
navigation, radio and engineering scnvols. 
ETAILS of the numerous av initio and conversion 
courses available will be forwarded on application 
to the Commandant, Air Service Training, Lta., 
Hamble, [0970 
» A.K.B.Certs., A.M.1.Mech.E., etc., on 
“no ‘no fee” terms; Over 95 per cent successes, 
tor details of exams and courses in ali branches of aero- 
nautical work, navigation, mechanical eng., wri.e for 
144-page handbook, tree.—B T. (Dept. 702), 17 
Stratford Place, London W.1. [0707 
EARN to fly for £24; instructors’ licences and in- 
strument fying tor £3 per hour; nignt tying 
£plsel: 10/- an hour; residence § gns. weekly. Approved 
rivate pilot's licence course.—Wiltshire 
Scoot ‘of ‘lying, Ltd., Thruxton Aerodrome, 
0253 
Brochure giving details of oe in all 
branches aero eng., covering A.F.R.Ae.S., A.R.B. 
Certs., M.C.A. exams, etc. e are the — postal 
training operated by an industrial organization. 
—Write to I. Institute, Postal Division, Dept. 
F.26, 43 Seeve Park Kd., London W.4. (Associated 
with H.M.V.). [09260 
AERONAUTICAL, Comprehensive full-time tech- 
nical and practical training for careers in all branches 
of aviation engineering. Diploma course leads to 
interesti executive appointments in civil aviation, 
design and devel pment, draughtsmanship, maintenance, 
etc. Extended courses to prepare tor A.F.i.Ae.5S. and 
A.M.I.Mech.E. examinations.—Write for prospectus to 
Engineer- in-Charge, College of Aeronautical Engineer- 
ing, Chelsea, London S. W5. Flaxman 0021. [oo1g 
OUTHEND-ON-SEA MUNICIPAL FLYING 
SCHOOL, Essex. Pnone: Rochford 56204. Com- 
prehensive training for private, commercial licences and 
instructor’s endorsements. M.C.A. approved for 
o-hour course. Tiger Moth and Auster aircraft. 
pecial facilities for training in instrument ratings and 
radio procedure. Hourly rates: Solo £3, dual £3/5/- 
contract rate £2/10/-. No entrance fee or subscription. 
Trial lesson 30/-. (0332 


SITUATIONS VACANT 


The engagement of persons answering these advertisements 

must be made through the local office of the Ministry of 

Labour and National Service, etc., tf the —— isa 

man aged 18-64 or a woman aged 18-$9 inclusive, unless 

he or she or the employer is excepted from the provisions 
of The Notification of Vacancies Order 1952. 


KINGSTON-UPON-HULL 
EDUCATION AUSHORITY 


Municipal Technical College 
Principal: Emlyn Jones, M.Sc., F.R.LC. 


EQUIRED, to commence duty in September, 1953, 
lecturer in aeronautical engineering in the mechani- 
cal engineering department of the Kingston-upon-Hull 
Municipal Technical College. Applicants should 
possess a good honours degree with industrial and/or re- 
search experience. appointed will be re- 
quired to teach theory and design ol cieusnanes to hon- 
ours degree standard. Ability to assist in the teaching 
of aerodynamics will be an advantage. A suitably quali- 
fied candidate will be considered for a senior lectureship. 
ALARY: Burnham Technical Scale, 1951—lecturer, 
£940 by £25 to £1,040 per annum; senior lecturer, 
£1,040 et 25 to £1,190 per annum. 
E pevcicuniee and application forms, to be 
poe within 14 s of the date of this issue, will 
be supplied by the ASG haveetion Officer, Guildhall, 
Kingston-upon-Hull, on receipt of stamped, addressed, 
foolscap envelope. [9850 


GUIDED MISSILE AND 
DEVELOPMEN 


EVELOPMENT engineers required on guided 
missile hydro-mechanical devices with particular 
reference to control mechanisms. Laboratory assistants 
also required as testers for hydraulic pu: motors, etc. 
—Apply in confidence to Box AC82565,  Someee Clarks, 
$7-61 Mortimer Street, W.1 [0933 


A Hunting Group Company 


A 
fleet of 
unrestricted 


DAKOTAS 


will shortly be 


AVAILABLE 
FOR 


DISPOSAL 


Full particulars from 


FIELD AIRCRAFT 
SERVICES LIMITED 


CROYDON AIRPORT, CROYDON 
SURREY 


Phone: CROydon 7777 
Cable: FIELDAIR, Croydon 


@ 129.1% 
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Aero & Jig & Tool 
Draughtsmen 


in Great Demand 
MEN & YOUTHS 


There is an insatiable 
demand for Aero, jig and 
Tools, etc., Draughts- 
men and Inspectors. 

So acute is the present 
shortage that employers 
are only too anxious to 
engage those with no 
previous practical ex- 
perience who are able 
to prepare neat and 
accurate drawings. 


QUALIFY AT HOME-—IN SPARE TIME 
After brief, intensely interesting study—under- 
taken at home in your spare time—YOU can 
secure an attractive and interesting post as 
Aero-Draughtsman. Numerous vacancies are 
also available in Electrical, Mechanical, 
Plastics, etc., branches of Draughtsmanship. 


The Free Guide contains 132 pages of 
information of the greatest importance to 
those seeking such success compelling 
ualifications as A.M.1.Mech.E., 
-F.R.Ae.S., A.M.1.P.E., A.M.1.M.T., 
Gen. Cert. of Educ., and B.Sc., etc., 
also R.A.F. Entry (Maths., etc.), cogether 
with particulars of our remarkable 
quarantee of 
SUCCESS—OR NO FEE 
Write now for your copy of this remarkable 
publication. It may well prove to be the 
CUMING POINE IM YOU 


NATIONAL INSTITUTE OF 
ENGINEERING 
(Dept. 427), 148-150, HOLBORN, E.C.1 


(South Africa: E.C.S.A., P.O. Box 8417, 
Johannesburg). 


Spectacles Anti-glare, R.A.F. Mk. 
Vill as shown above, complete in 
strong case 28 /= 
Goggles Mk. 1953 pattern, com- 
plete with outfit, anti-dim. 


Send 3d. 
stamp for illus- 
trated cata- 
logue. Terms to 
Flying Clubs 
Trade Supplied 
D. LEWIS LTD. (Dept. F) 


Leather Clothing Manufacturers for Home or Export 
124 GT. PORTLAND S8T., LONDON, W.1 
Tel: Museum 4314 Grams; Aviakit, Wesdo, London 


British Air Line Pilots’ Association 
95 MOUNT STREET, W.1 
Tel.: GROsvenor 626! 


Membership open to all Commercial and 

Service pilots. For full details as to the 

objects and particulars of Membership 
please write to the Secretary. 


SITUATIONS VACANT 


CITY AIRWAYS, Ltd. 


EQUIRE at Blackbushe Airport, Camberley, Surrey, 

experienced engine and airframe fitters for work on 
Bristol 170 and Dakota aircraft. 

APPLICATIONS to Engineering Oe, 

9863 

ESIGN office staff are offered an excellent oppor- 

——v to join a new industry with first-rate future 


prospect 
HE E NGLISH ELECTRIC CO. » LTD., require 

immediately, senior and junior drawing office staff 
for work on guided weapon projects at Luton, dealing 
with hydraulic control units and rocket fuel systems. 
1.N.C. or equivalent qualification with several years 
drawing office experience on similar or aircraft pro- 
jects is essential. Salaries up to £700 per annum for 
suitable applicants. There are, in addition, opportuni- 
ties for those experienced in detail design work or who 
have welded jn the preparation of production 
drawings and esatdas.-ddeie to Dept. C.P.S., 
336-7, W.C.2, quoting Ref. $.A.26 


T= Brush Electrical Engineering Co., Ltd., requites: 


(a) Gas turbine engineer to assist in the design and 
development of a new project. Applicants should 
hold a degree or H.N.C a ha served a recognized 
engineering epprenicadin. D/O and test experience on 
gas turbines or I.C. engines desirable. Age 25-30. 
(b Design draughtsmen for work on the above. 
) Experience of gas turbines or I.C. engines desir- 
able, together with qualifications of at least O.N.C. 
THe iSE interesting positions offer excellent opportuni- 
ties to men with the necessary experience and initia- 
tive. The conditions of employment are first-rate and 
include a non-contributory staff assurance scheme.— 
Applications, giving full details of trainin erience, 
age, salary, etc., should be addressed to the C ief Per- 
sonnel Officer, The Brush Electrical Engineering Ces 
Ltd., Loughborough, Leics. [9839 
F JR design office to be opened in London, senior and 
junior draughtsmen with aircraft or mechanical light 
structural experience required.—Apply Box 8366. [9845 
ENIOR and junior draughtsmen and designers 
J required. Preferably with mechanical or aircraft 
experience. — Apply: Tiltman Langley Laboratories, 
Ltd., Redhill Aerodrome, Redhill, Surrey. [9846 
NGINEERS, electrical, electro-mechanical, mechani- 
cal and metallurgical, required for research, develop- 
ment and test work in laboratory dealing with aeronauti- 
cal and guided weapons problems. 
APPLY to Employment Manager, Vickers-Armstrongs, 
Lad., Aircraft Section, Weybridge, Surrey. [9844 
IRCRAFT or mechanical draughtsmen required, al 
grades. —Apply, stating age, experience and salary 
required, to the Chief Draughtsman, Alan Muntz and 
Co., Ltd., Aircraft Division, Langley Aerodrome, 
Slough, Bucks. [0368 
ONNAUGHT ENGINEERING have a vacancy in 
their engine shop for a first-class engine fitter with 
experience of high performance engine assembly.— 
Apply, in writing, giving usual details in brief, to 
Connaught Engineering, Send, Surrey. [9860 
ONNAUGHT ENGINEERING have a vacancy for 
a skilled and experienced experimental fitter/welder 
for prototype and development work.—Apply, in writing, 
gs usual details in brief, to Connaught Engineering, 
end, Surre cy. {9861 
ECHNICAL illustrator required, aged 23 or over, 
with considerable practical experience.—Applica- 
tions in writing to Personnel Manager, Percival Aircraft, 
Ltd., Luton Airport, Beds, stating age, experience and 
salary required. [0593 
KYWAYS of London have a limited number of 
vacancies for Pilots with A.L.T.P. Licence and York 
or other multi-engine experience.—Write or phone 
Manager, 7 Berkeley St., W.1. Tel.: 
0291 
Si INIOR and intermediate design draughtsmen with 
good experience of aircraft or light structural or 
mechanical engineering, required for aircraft and 
armament project work.—Apply by letter to Ports- 
mouth Ltd., The Portsmouth. [9631 


woes at Stansted Airport, Essex. nna by letter or 
telephone to the Senior Radio Engineer, Aviation 
Traders, Ltd., Southend Airport, Essex. Tel.: Rochford 
$6491. [0950 
IRCRAFT radio mechanics skilled in workshop 
practice or aircraft installations to work at Stansted 
Airport, Essex. Hostel accommodation available. 
Minimum hourly rates, 3s. 9d.— Write to the Personnel 
Manager, Skyways of London, 7 Berkeley oe 
0290 
M. HOBSON, Ltd., invite applications for posi- 
* tions in the drawing office as follows: designers, 
detail and modification draughtsmen, checkers, stress- 
men. The work is concerned with interesting projects 
connected with fuel metering equipment and hydraulic 
fiving controls for aircraft. —Hobson Works, Fordhouses, 
Wolverhampton. [0420 
PPLICATIONS are invited from senior and inter- 
mediate design draughtsmen. Experience of aero- 
engine design desirable, but not essential. Also checkers. 
—Please write, stating age, and giving details of previous 
experience in chronological order, to the Personnel 
Officer, The de Havilland Engine Co., Ltd., Stag Lane, 
Edgware, Middlesex. [0930 
R® {QUIRED immediately by Percival Aircraft, Ltd., 
Luton Airport, Beds, several draughtsmen with 
comprehensive experience of engine installations and 
allied systems. Good welfare facilities, including staff 
pension scheme.—Applications in writing, stating age, 
qualifications, experience and salary required, to the 


Personnel Manager. [060% 


DEVELOPMENT 
ENGINEERS REQUIRED 


by 


AIRCRAFT ELECTRICAL 
MANUFACTURERS 


for :-— 


A.C. AND D.C. 
LABORATORY 


ELECTRONICS 
LABORATORY 


All applicants should hold at least 
Higher National Certificate or pre- 
ferably an Engineering Degree. In 
addition the Electronics Engineer 
should have experience in electronic 
servo systems and preferably experi- 
ence of magnetic amplifiers 


Apply Box Number 8381 
‘*Flight’’ 


4 NGINE! 
144-PAGE BOOK 


Full details of the easiest and quickest 
way to prepare for A.F.R.Ae.5S., .B. 


Licences, B.Sc.(Eng.), A.M.LMech.E., City 

& Guilds, and hundreds of Home Stud 
* Courses in all branches of Aeronautical, 
Mechanical & Electrical Eng., Draughts- 

fF manship, R.A.F. Maths., etc., are given in 

; this valuable book. Our Courses have been 
approved by Royal Aeronautical Society 

= and many B.LE.T. Students have obtained 

*: First Places in the A.F.R.Ae.S. Exams. 


We definitely Guarantee 
NO PASS—NO FEE 


A copy of this enlightening Guide to 
well-paid 4" will be sent on request— 
FREE! Write : B.LE.T., 306a, SHAKESPEARE 
HOUSE. 19, STRATFORD PLACE, LONDON, W.1. 


Machinists of plastics for the 
Aircraft Industry 
A.LD. & A.R.B. APPROVED 
Fairleads, Cleats, Panels, Knobs, etc. 

S. ASTON & CO. LTD. 
5 SEBASTIAN STREET 
CLERKENWELL, LONDON E.C.1 
Telephone: CLERKENWELL 2179 
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THE DE HAVILLAND 
AIRCRAFT COMPANY 


LTD. 
have VACANCIES in their 


FLIGHT TEST 
DEPARTMENTS 


at 
HATFIELD 
CHRISTCHURCH 
CHESTER (Broughton) 
for 
FLIGHT TEST 
OBSERVERS 


AERODYNAMICISTS 
AND COMPUTORS 


(Male or Female) 


Preferably with experience 
of Experimental and/or 
Production Testing of High 
Speed Aircraft. 


Apply in writing, with summary of 
experience, age and approximate 
salary required, to:- 


Chief of Aerodynamics Flight 
Test Department 


THE DE HAVILLAND 
AIRCRAFT COMPANY LIMITED 
HATFIELD, HERTS. 


AIRCRAFT SPRING WASHERS 


TO BS. 
SPECIFICATION 
S.P.47 


CROSS MFG. (1938) LTD., COMBE DOWN, BATH 


SPECIAL OFFER 


O1. GENERATORS 
Leece Neville 22602. Fully Released. 
PRENTICE & TRAFFORD 


LIVERPOOL AIRPORT SPEKE 
Tel.: Garston 5289 


COTTON BAGS 


FOR SPARE PARTS, ETC. 


WALTER H. FELTHAM & SON, LTD. 


Imperial Works, Tower Bridge Road, 


Telephone : HOP 1784 LONDON, 1 


SITUATIONS VACANT 


ra and tool draughtsmen, fully experienced, required 
by Percival Aircraft, Ltd., Luton Airport, Beds. 
Good working conditions and full welfare facilities, 
including staff pension scheme.—Applications to the 
phat oan Manager, stating age, experience, salary 
uire [0600 
T" IC HNIC AL assistant required. Duties would include 
the estimation of aircraft performance, together with 
airline operating economics.—Please apply, giving full 
particulars of past experience and salary expected, to the 
Personnel Manager, D. Napier and Son, Ltd., Luton 
Airport, Beds [9843 
TRE SSME iN-DESIGNERS offered up to £900 per 
annum. Degree standard with minimum five years’ 
stressing experience on interesting project in expanding 
office in well-known South of England firm. Please send 
full particulars to Box A.C.80348, Samson Clarks, 57-61 
Mortimer Street, London W.1. [og31 
RAUGHTSMEN, Senior and Intermediate, for wide 
variety of design problems on aircraft, guided 
missiles and test equipment. Pleasant office conditions, 
staff pension scheme, etc.—Applications to the Chief 
Designer, The Heston Aircraft Co., Ltd., Heston Air- 
port, Hounslow, Middx. Southall 2321. i9817 
EST laboratory assistants (male) required by Percival 
Aircraft, Ltd., Luton Airport, Beds. National Certi- 
ficate standard and previous experience on design of test 
laboratory equipment desirable. Good welfare facilities 
including staff pension scheme.—Applications, stating 
qualifications, experience, age, and salary required, to 
Personnel Manager [0496 
IR FORCE, ay civil and helicopter aircraft all 
under design and development at Percival Aircraft, 
Ltd., Luton Airport, Beds. Applications are invited from 
senior and junicr draughtsmen and stressmen for work 
on this ow programme. Good welfare facilities, 
including sta nsion scheme.— Write, giving details of 
experience required, to Personnel 
0595 
ESIGNERS, draughtsmen and modification 
draughtsmen, technicians, technical writers, tech- 
nical illustrators, technical assistants, spares compilers 
and stressmen required, for pressurizing, high altitude 
breathing, etc.—Fully detailed applications with salary 
required to Personnel Officer, Normalair, Ltd., Yeovil, 
Somerset. Local interviews arranged where convenient. 
[9800 
APPL AICATIONS are invited from design draughts- 
men and stressmen, also technical assistants with 
combined design and performance experience for work 
on both reciprocating and gas turbine aero engines. 
Applications should state full particulars of experience 
and qualifications and should be addressed to the 
Personnel Officer, The de Havilland Engine Co., Ltd., 
Stag Lane, Edgware, Middlesex. [0932 
HE ENGLISH ELECTRIC CO., LTD., 
have vacancies for technical assistants of H.N 
standard to take charge of development structural “ 
as part of a comprehensive programme of testing on 
guided weapons. Previous experience of structural 
development or aircraft stressing an advantage. —Apply, 
stating age and experience, to Dept. C.P.S., 336-7 Strand, 
W.C.2, and quoting ref. 1147. {9852 
EVELOPMENT engineers. Marconi’s Wireless 
Telegraph Co., Ltd., Chelmsford, have vacancies 
in their aeronautical development group, for qualified 
engineers with experience enabling them to make an 
immediate useful contribution to the work of the 
group, which includes research into and development 
of air-borne communication and navigational air equip- 


ment. 
-ATIONS (which will be treated as confiden- 
tial) are invited especially from engineers having 
design experience of communication receivers, mobile 
transmitters or small electro-mechanical devices. The 
positions offered are permanent and pensionable. Good 
salaries will be offered to suitable applicants, who will 
be responsible for the particular phase of work on which 
they are engaged. In certain cases, houses may be 
available.—Please write, giving full details and quoting 
ref. ae >» to Dept. C.P.S., 336/7, Strand, London, 
[9832 
RMST RONG SIDDELEY MOTORS, Coventry, 
have vacancies for a number of designers and senior 
and junior draughtsmen. Although gas turbine experi- 
ence is most advantageous, it is not necessarily essential 
as training will be given in this specialized work to 
suitably qualified draughtsmen.—Apply, in detail, to 
Reference F.103, Personnel Manager, Armstrong 
Siddeley Motors, Coventry. [0200 
UNIOR STRESSMAN required by Flight Refuelling 
Limited. Qualifications, Engineering Degree or 
H.N.C. Opportunity for keen young man to take part 
in an interesting development programme. Excellent 
working conditions.—Reply, giving details of age, quali- 
fications, experience and salary expected, to Personnel 
Manager, Tarrant Rushton Airfield, near Blandford, 
Dorset [9816 
HERE is a vacancy for a technical assistant in the 
Aero Engine Technical Sales Department of Arm- 
strong Siddeley Motors Limited. This work covers 
technical liaison with outside firms and clerical work 
connected with sales matters. The job has prospects for 
the right man. Some knowledge of foreign languages, 
particularly French, is an asset.—Apply, in detail, to 
Reference DL2, Personnel Manager, Armstrong Sid- 
deley Motors, Coventry [9858 
ANDLEY PAGE (Reading) Ltd., The Aerodrome, 
Woodley, Reading, have vacancies in their design 
offices for senior design draughtsmen, also for loftsmen 
experienced on aircraft and for senior, intermediate 
and junior weightsmmen. All are required for work on 
an interesting new project and with good opportunities 
for advancement in an expanding design office. — 
Please send full particulars of experience, etc., to the 
Personnel Officer. [0235 


E 


DRAUGHTSMEN 


STRESS 
ENGINEERS 


Join a progressive and expanding 
organisation. 


Work on an intensive programme 
of research and development on 
advanced types of aircraft. 


Be employed on work of national 
importance. 


Live in the warmer, healthier 
climate of the Isle of Wight. 


Housing facilities available. 


Good opportunities for technical 
training. 


First class recreational facilities. 


Arrangements will be made to interview 
applicants in their home area, and for 
selected personnel to visit the Isle of Wight 
with expenses paid. Apply, stating age, 
qualifications, experience, salary, etc. to: 


The Personnel Office (Dept. F/C11) 


SAUNDERS ROE LTD 


COWES 


ISLE OF WIGHT 


THE 


DUNLOP RUBBER 
COMPANY LIMITED 


Aviation Division, 
requires 
SENIOR DESIGN DRAUGHTSMEN 
capable of carrying projects through from 
conception to completion. 
Also 
JUNIOR DETAIL DRAUGHTSMEN 
and 
SENIOR AND JUNIOR STRESSMEN 


Experience of light hydraulic or pneumatic 
equipment would be advantageous. 


Coventry 


The company's programme offers excellent 

prospect of permanent, interesting employ- 

ment under congenial working conditions. 

Salary will be commensurate with qualifi- 

cations and experience, full details of which 
should be sent to:— 


THE LABOUR MANAGER, 
Dunlop Rubber Co., Ltd., 
Aviation Division, 
Foleshill, Coventry. 
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SITUATIONS VACANT 


SITUATIONS WANTED 


ECHANICAL engineer with a good university 
degree and practical experience in design, aged 
between 25 and 35, required for work on Servo-mechan- 
isms and associated gear. Sound technical ability and 
initiative essential—Apply in writing, stating age, 
experience, salary required, etc., marking envelope 
“Mechanical Engineer,’ to Personnel Manager, Metro- 
— Vickers Electrical Co., Ltd., Trafford Park, 
anchester 17. [9829 
HIEF draughtsman required to take charge of small 
drawing oftice on Nottingham Airport, engaged on 
aircraft modification and conversion work, also design of 
repair schemes. Aircraft stressing qualification and 
H.N.C, or equivalent degree essential. Good salary 
commensurate with qualifications and experience. 
Pension scheme, aeelel and canteen facilities.—Full 
details, please, in first instance to Personnel Officer, 
Field Aircraft Services, Ltd., Croydon Airport, Surrey. 
9804) 
YPRUS AIRWAYS have immediate vacancies for 
one “A” and “C” and one “‘A” and “B”’ licensed 
engineers having endorsements covering Dakota air- 
frame/engines. Additional endorsements covering 
airframe/engines for Auster, Oxford, Hermes, Argonaut 
or Viscount aircraft advantageous. Basic salary £650 
minimum, plus cost -of-living allowance, accommodation, 
free passage, U.K. leave. Further details on request.— 
Apply, in writing, giving full details, qualifications and 
experience, to ( ‘hel E ngineer, c/o Associated Companies’ 
Liaison Otfice, British Kuropean Airways, 26, Terminal 
House, Grosvenor Gardens, London, S.W.1. lo8s9 
LANNING engineers, Large aircraft factory in the 
West of Scotland require immediately, fully 
| magne planning engineers. Applications are invited 
rom candidates with experience of planning aircraft 
details, sub-assemblies and aircraft structures. Top rates 
paid, contributory pension scheme. Excellent welfare 
and canteen facilities. Housing accommodation available 
after satisfactory probationary period.—Applications 
stating full details of experience, age and housing 
requirements should be addressed to Personnel 
Manager, Blackburn (Dumbarton), Ltd., Castle Road, 
Dumbarton. (9836 


RITISH EUROPEAN AIRWAYS require licensed 
aircraft engineers, based at London Airport, for relief 
duty in U.K. and Europe, with possibility of extended 
service overseas. Possession of “A” and “‘C” licences for 
Dakota and Viking aircraft essential; other licences and 
knowledge of a foreign lang e desirable. Salary scale: 
£L11/14/- to £13/19/- p.w., with allowances for duty away 
trom base. After qualifying periods, pension, insurance 
and sick pay schemes, three weeks’ annual holiday, air 
travel concessions.—Written applications to Persunnel 
Officer (Overseas), B.E.A., Keyline House, Ruislip, 
Middlesex. 
HCHANICAL and aeronautical engineers required 
by Ministry of Supply Kesearch and Development 
iéstablishments mainly in the vicinity of Farnborough, 
Hants; Sevenoaks, Kent; Chertsey, Surrey and Ames- 
bury, Wilts; for research work on (Ref. C240/53A) air- 
craft and associated equipment; (Kef. C245/53A) gas 
turbine engines; and design work on (Ref. C246/53A) 
armaments; (Ref. C247/53A) wheeled and tracked 
vehicles. Posts graded according to age, qualifications 
and experience in scientific officer class (requiring 1st or 
2nd class honours degree in mech. or aero. engineering or 
equivalent) or experimental othcer class (requiring Higher 
School Certificate (Science) or equivalent—higher 
qualifications may be an advantage). Salaries: S.O, £.417- 
£075; E.O. (min. age 26) £649-£799; asst. b.O. £264 
(age 18)-£576. Women somewhat less. Appointments 
unestablished. F.S.S.U. benefits may be available tor 
8.0. class.—Application forms from M.L. and N.S., 
Technical and Scientific Register (K), 26, King Street, 
London, S.W.1, quoting appropriate reference number 
above. [9453 


SITUATIONS WANTED 


ENIOR weight engineer, 20 years on aircraft. Works 
apprenticeship, A.F.R.Ae.S., desires change.— 
839. 19857 
ADIO engineer, unrestricted “A” and “B” licence, 
etc., seeks responsible post, U.K. or abroad where 
accommodation for family available.—Box 8396. [9856 


5,000 hours A.T.P.L. and flight nav., D.C 
and D.C.4 endorsed. Overseas experience. ~ 
able August.—Box 8315. [9840 
yery keen young man (20) requires any job connected 
with flying. illing to study if work requires ‘t. 
Excellent references.— Write, J. Luckhurst, 24, Howard 
Road, Upminster, Essex. [9855 


BOOKS, ETC. 


IR-BRITAIN, the aviation enthusiasts’ association 
offers members a comprehensive publications and 
photographic service covering ancient and modern 
military and civil aircraft. — write for membership 
details to the Secretary, 318 Barking Road, London E.6, 
[9821 

te, -EVISION Explained,” by W. E. Miller, M.A. 
(Cantab.), M.Brit.1.R.E. A  non-mathematical, 
simple explanation of television reception circuits, sth 
Edition. 5s. net from all booksellers. By post 5s. 4d. 
from Iliffe & Sons, Ltd., Dorset House, Stamford St., 

London, S.E.1. 

ASH From Your Camera,” by Arthur Nettleton, 
F.R.G.S. Shows how amateur photography can 

be made to pay for itself by the sale of pictures to news- 
papers, magazines, calendar or, etc., and deals 
with the many problems involved. 2nd Edition. 7s. 6d. 
net from all booksellers. 7s. 10d. by post from Iliffe & 
Sons, Ltd., Dorset House, Stamford St., London, S.E.1. 
“PYEVELOPMENT. of the Guided Missile,” by 
Kenneth W. Gatland. Presents all the main 
information now available on the development of Spe 
weapons in Britain, U.S.A., Germany, U.S.S.R. and 
elsewhere. Other chapters discuss guided missiles as 
instruments of research into the upper atmosphere and 
outer space, and as vehicles of inter-planetary travel. 
An —— shows the characteristics of 90 powered 
missiles known to have been designed or constructed. 
1os. 6d. net, from all booksellers. By post 10s. 11d., 
from Lliffe & Sons, Ltd., Dorset House, Stamford St. 

London, S.E.1. 


%* The following, offered subject to remaining unsold, are just two 
examples from our extensive stocks of reconditioned buildings . . . 
If they do not fit your requirements, write to us and we will endeavour 
to match your needs agains: our nearest stock item, 


No. 311/24 DOUBLE SPAN. 60’ 0” wide x 180’ 0” long x 14’ 0” 
to eaves, in two bays of 30’ 0” span, cladded with corrugated 
7 “ape patent glazing to roof, sliding doors, gutters, etc. 10, 


aq. fe 


No, 411/25 LARGE STORAGE. 100’ 0” wide x 300’ 0” long x 27’ 0” 
to eaves, in two bays of 50’ 0” span, asbestos roof, sides and ends, 
provision for brickwork 14° 0” from ground level, patent glazing 


to roof, sliding doors. 30,000 sq. ft. 


% Please quote building reference when sending for details. 


CHAMBERLAIN INDUSTRIES LTD 


LONDON, E.10. Tel.: 


STAFFA ROAD - LEYTON 


STEEL BUILDINGS 


Early Deliveries! 


SLINGSBY SAILPLANES LTD. 


CONTRACTORS TO H.M. GOVERNMENT 
DESIGNERS AND MANUFACTURERS 


OF 
“SKY” 
THE FAMOUS SAILPLANE 


The leading competition machine with per- 
formance and handling characteristics superior 
to any other sailplane in production 


AN ALL-BRITISH PRODUCT 


‘*‘PIONEERS OF BRITISH GLIDING’’ 


Kirsymoorsive York 


LEYtonstone 3678 


Armstrong Siddeley Motors Ltd.,............ 17 
Armstrong Whitworth Aircraft, itd, SirW.G. 25 
Blackburn and General Aircraft, Ltd......... 32 
Boulton Paul Aircraft, Ltd.............. Cover ii 
Bristol Aeroplane Co. ‘Ltd. Cover iv 
British Air Line Pilots’ Association, The...... 36 
British Aluminium Co., Ltd., The............ 7 
British Emulsifiers, Ltd.................. 24 
British Institute of Engineering Technology. . 36 


Chamberlain Industries, Ltd................ 38 
Cross Manufacturing Co. (1938), Ltd......... 37 
De Havilland Aircraft Co., Ltd., The...... 18, 37 


English Electric Co., Ltd., The.............. 3s 
Export Packing Service, Ltd................. 33 
Fairey Aviation Co., Ltd., The...... Cover i & 19 
Feltham and Son, Ltd., Walter H........... 37 


INDEX TO ADVERTISERS 


Pieid Aircraft Services, 35 
Graviner Mfg. Co., Ltd., The.............. 29 


Hall and Sons Ltd. (Bristol & London), John.. 27 


International Aeradio, 

1.V. Pressure Controllers, Ltd............... 31 
Kenton Equipment, Ltd... 31 
Lucas, Joseph, Ltd 

Magnesium Elektron, 2 
Martin-Baker Aircraft, 20 
Moulded Components (Jablo), Ltd........... 33 
Murex Welding Processes, Ltd.............. 29 


National Institute of Engineering bicvedusrebae 36 
Newton Bros. (Derby) Ltd................. 30 


Pioneer Oilsealing and Moulding, Ltd. ...... 30 
Prentice and Trafford, Ltd. ..........+eee0% 37 
Ransome and Marles Bearing Co., Ltd........ 14 


Saunders Roe, Ltd......... 37 
Shell-Mex ‘and B. P., ‘Ltd 21 
Société Nationale de Constructions Aéronau- 
Sperry Gyroscope Co., Ltd................5 12 
Sugg and Co., Led., William, ......ccceccee 28 
Thermionic Products, 24 


Vandervell Products, Ltd... 22 
Vickers-Armstrongs, 5 
Western Menutheturing (Reading), Ltd....... 4 
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No. 4. These components, of extreme dimensional accuracy and super finish, ensure 
precise fuel distribution through the flow distributor to the atomisers or vaporisers. 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES i Lic AS 


LUCAS (GAS TURBINE EQUIPMENT) LTD., BIRMINGHAM a BURNLEY 


: 


: 


; 


